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Abstract
Defining Psychological Resilience and Determining Long-Term Mental and Physical
Health Outcomes in Male and Female West Point Graduates
Melissa M. Thomas (sponsored by Carolyn M. Mazure, PhD, Norma Weinberg Spungen
and Joan Lebson Bildner Professor in Women’s Health Research, Professor of Psychiatry
and Psychology, Director, Women’s Health Research at Yale), Yale University, School
of Medicine, New Haven, CT.
We examined what defines psychological resilience in graduates of the United
States Military Academy at West Point, a special population that was selected and trained
to adapt and excel in the face of risk factors that can adversely affect mental and physical
health. We also assessed self-reported mental and physical health in this population and
compared these data to other veteran and civilian populations to lay the groundwork for
further investigations into the relationship of resilience to health outcomes. The aims of
this study were to: 1) employ a novel approach to operationalizing psychological
resilience, defined as adapting well and functioning despite adversity, trauma, and
significant stress; 2) identify how a broad range of sociodemographic variables, military
experiences, and psychosocial factors are associated with resilience in these graduates
and if these differ by gender; and 3) determine the long-term prevalence of physical and
mental health conditions in West Point graduates of the post-Vietnam era, and compare
these data (a) by gender and (b) to nationally-representative veteran and civilian
populations.
A nationally representative sample of 1,344 West Point graduates from the classes
1980-2011 completed a web-based survey using validated questionnaires. We
summarized variables using descriptive statistics; and conducted independent-sample t
tests and chi-square tests of association to compare variables by gender, and
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multivariable regression analyses to evaluate rates of health conditions in male vs. female
graduates, while adjusting for characteristics that differed by gender. We operationalized
resilience using a novel ‘discrepancy-based’ measure that reflects the difference between
actual and predicted psychological distress (i.e., posttraumatic stress, depressive, and
anxiety symptoms). We then examined sociodemographic, military, and psychosocial
correlates of greater resilience.
Results revealed that increased purpose in life, social connectedness, grit, fewer
negative military experiences, increased time in service, increased activity level
compared to peers, and use of acceptance coping were associated with greater resilience.
Gender did not moderate these relationships, except that increased time in service was
associated with greater resilience in female graduates.
Comparative data on self-reported mental and physical health indicated that West
Point graduates were healthier than the general veteran and civilian populations except
for higher rates of anxiety, PTSD and arthritis, for which West Point graduates are similar
to other veteran populations and had greater rates than the general population. Female
graduates were more likely than male graduates to have depression, anxiety, stress and
inflammatory conditions (arthritis and migraines), while male graduates were more likely
to have cardiovascular and sleep disorders, alcohol use problems, and to use nicotine;
they also reported greater physical activity but were more likely to be overweight or
obese.
This study provides the first known characterization of factors associated with
psychological resilience, as well as the mental and physical health status of West Point
graduates. We anticipate that this work will inform targeted prevention and treatment
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interventions designed to address the unique health needs of this special population. This
study also provides the groundwork for studying resilience in other populations and
understanding the gender-specific contribution of resilience to health outcomes.
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1.

INTRODUCTION & BACKGROUND
The era of an all-volunteer force for the United States military began in January

1973 with the announcement of the end of the all-male draft initiated by the Selective
Service Act of 1948.[1, 2] Three years later, in 1976, the first females matriculated at the
United States Military Academy (USMA) at West Point.[3] Veterans from this period
forward, known as the post-Vietnam era, are generally considered to have served during
one or more of the three following epochs: a time of peace, the Persian Gulf War, or post9/11. Some who served during what is considered to be a peaceful time may have
nonetheless been deployed to conflict-inflicted regions like Grenada, Kosovo or Somalia
or served during multiple periods, which may have included deployments to Iraq,
Afghanistan, or elsewhere. Moreover, in January 2013, the Combat Exclusion Policy was
lifted, allowing women to serve in front line combat roles thus changing the military
experience of those who served.[4]
This retrospective study will focus on the investigating the long-term
psychological resilience of West Point graduates from the post-Vietnam era and on
determining, for the first time, the prevalence of mental and physical conditions of these
graduates. These graduates are racially and geographically representative of the U.S.
population, but are a higher socio-economic and educated sub-population of military
veterans. The study will examine what defines resilience in this population and provide
the prevalence data necessary for further examination of factors affecting long-term
health outcomes by gender. A number of studies have been conducted to analyze recruits
and cadets to determine predictors of success to graduation and for military service, but
there remains a lack of data on long term health outcomes.[5, 6] Studying the graduate
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population of West Point will lead to a greater understanding of which lifetime and
service-related factors more frequently lead to or protect from developing psychiatric and
physical disorders.
The following sections will provide contemporary definitions of resilience and
grit, traits previously studied and attributed to West Point graduates, describe previous
studies evaluating West Point cadets’ mental and physical attributes, and report on
available data on gender differences. The majority of studies in service members focus on
male service members as the primary study population. Women serving in the military
are a rapidly growing, but are an understudied minority population.[7] In the U.S. Armed
Forces, women have already made significant combat related contributions to the war
effort, with rates of women in leadership and combat roles rising. However, the literature
is sparse in defining or understanding gender differences in the military population,
particularly in the areas of mental health and readiness. Additionally, the mental and
physical health attributes of the veteran population as a whole will be compared to the
civilian population.

1.1

Resilience and Grit

Resilience
Resilience is defined as adapting well and maintaining psychological function in
the face of adversity, trauma, and significant stress.[8, 9] The role of resilience has been
understudied since most understanding of coping with adversity was originally drawn
only from those seeking treatment, who by nature of self-selection tend to exhibit more
distress and disorders.[10] Thus, the focus of studies on stress and trauma has been on
adverse psychiatric outcomes, such as post-traumatic stress disorder (PTSD). However,
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more recent investigations have found that those experiencing traumatic events, as high
as 80%, do not have significant interruption in functioning in the months or years after
trauma.[11-13] In fact, the majority of trauma-exposed civilians and military veterans do
not develop PTSD and appear to show resilience in functioning after trauma, also known
as post-traumatic growth.[14, 15]
Although there are different ways to conceptualize psychological resilience,
especially when looked at in different contexts or fields in which it is studied, there has
been general agreement that resilience is not a marker of absence of or minimal exposure
to trauma.[10, 16, 17] In other words, trauma or significant adversity must be present for
someone to be considered resilient. To date, the majority of previous studies have
operationalized resilience as a binary entity, grouping individuals into resilient (exposed
to trauma without or minimal pathology), vulnerable (exposed to trauma with pathology),
and some studies included a control group (not exposed to trauma).[14, 18] Such studies
have reported findings that resilient individuals are more likely to be Caucasian, younger,
college educated, married, and have less physical problems and psychiatric histories.[11,
14, 19]
A more contemporary approach to operationalizing psychological resilience is to
measure it as a continuum, not as a dichotomous phenomenon.[20, 21] So rather than
arbitrarily placing individuals into resilient or non-resilient groups, we follow the
dimensional construct of resilience recommended by Luthar and colleagues, calculating a
residual regression of resilience from an linear model of trauma burden vs. current
psychological distress (anxiety, depression, and PTSD symptomology). We will
determine if the resilience regression score is associated with various predictor factors,
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such as similar socioeconomic demographic traits as well as psychosocial factors such as
social support, religiosity, and purpose in life. We will additionally examine novel
factors, such as military experiences and grit.
Grit
One of the factors believed to contribute to resilience is the concept of grit,
defined as perseverance and the degree to which individuals pursue long-term goals.
Some studies show grit is associated with lower rates of suicide[22] and decreased
burnout in doctors[23] and surgical residents.[24] Additionally grit has been associated
with resilience itself, but this is only based on self-reported resilience scales, such as the
Connor-Davidson Resilience Scale© (CD-RISC10),[25, 26] and not with a continuous
resiliency measure.
Grit also has been studied as a non-cognitive trait that can predict success,[27, 28]
and has two main components: perseverance of efforts and consistency of interest.[27-30]
The first component—perseverance of efforts—is thought to overlap with the construct
of resilience since it refers to sticking to goals even when there are obstacles encountered.
However, the Grit-S scale, (the short version of the original grit scale, most commonly
used in the literature and in this study), was developed only as an overall score, not
divided into these two parts.[27, 28]
Duckworth and colleagues studied cadets at West Point and found that those who
had higher grit scores at entry to the academy were less likely to drop out than less gritty
peers, even after controlling for SAT scores, class rank in high school, and
conscientiousness (one of the Big Five personality trait measures).[27] In fact, higher
scores on the Grit-S self-report measure of grit, predicted retention at West Point better
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than the Whole Candidate Score, a measure used to rate candidates and determine
admission based on high school rank, SAT scores, a standardized physical exercise test
and participation in extracurricular activities.[31] Recently, Duckworth and colleagues
conducted a 10-year follow-up study of this cohort of West Point cadets[32] and found
that grit was a better predictor of completing the first basic training summer at West Point
than cognitive ability. They also found that grit and physical ability were better predictors
of four-year graduation of the Academy than cognitive ability.
In the current study, we had the unique ability to access a previously unstudied
population of West Point graduates and build on the two studies of West Point cadets
conducted by Duckworth and colleagues to determine the role of grit, as well as other
protective factors, in psychological resilience after graduation from West Point.

1.2

West Point Cadets Physical and Mental Attributes
Attending West Point consists of a challenging 47-month academic, military, and

physical undergraduate experience with a 20% dropout rate in the initial rigorous summer
training program alone.[27] Graduates represent approximately 25% of the matriculating
officers in the U.S. Army.[33] Military academies, possibly due to their highly selective
admissions and emphasis on leadership and discipline in the curriculum, also have
produced an above average number of corporate leaders.[34] For example, West Point
ranks in the top ten of undergraduate colleges that produce the greatest number of
Fortune 500 CEO’s.[35]
A noteworthy, multiple academic institution series of concurrent studies on stress
in the late 1990’s: The Long-Term Stress and Illness Project, chose West Point cadets as
the population to study due to the challenging environment in which cadets lived.[36]

11
This environment included rigorous standards of performance and achievement in
academic, physical and military settings, strict limitations on free time, course selection
and social interactions.[36] Researchers examined the impact of stress on cadet health,
looking at immune status with regard to herpes latent infection, menstrual function, and
athletic injuries. Findings indicated that cadets perceived their lives to be more stressful
than civilian undergraduate counterparts, with sources of stress ranging from novelty of
military experience, lack of control, and time management, and that stress has an effect
on cadets’ physical health, susceptibility to illness, and predisposition to injury.[37]
An ethnographic study of new and upper-class cadets during basic training found
sleep deprivation, stressors of anticipatory stress, time management pressures, and
concerns about performance evaluations and inexperience in leadership role.[36] For
example, sleep patterns measured at West Point found on average cadets were getting less
than 5.5 hours of sleep on school nights, with males consistently receiving less sleep than
females by over 20 minutes. Each year cadets got more sleep as requirements lessened
and free time increased, yet overall cadets still had significantly less sleep than related
studies of similar age groups, with less catch-up sleep on weekends (1 h 24 m on
average) than other college students (2 hours).[38] The ethnographic study identified
positive coping mechanisms used as perceived social support, humor, physical activity,
and rationalization.[36]
Although the majority of other health research on cadets at West Point has
focused on orthopedic injuries and musculoskeletal conditions, there have been a number
of studies on psychological attributes predicting graduation. One such measure,
psychological hardiness, designates maintaining health and performance despite stress.
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The key facets of hardiness are commitment – engagement and involvement in the world;
sense of meaning in life (vs. isolation); control – belief that efforts can influence
outcomes; and challenge – being receptive to change and variety.[39, 40] People
measuring high in hardiness “see life as meaningful and worthwhile, even though it is
sometimes painful and disappointing.”[39] A study of West Point cadets found
psychological hardiness at entry predicts leader performance, as measured by senior year
military leadership grades, and adaptability over time, measured by self and supervisor
ratings three years after graduation.[39] However, hardiness as an attribute may only be
applicable in a military setting.[39]
Grit is another attribute that has been studied in West Point cadets and may be
more applicable and comparable to the general population than hardiness. Grit, as defined
previously as perseverance and passion for long-term goals, has been studied as a noncognitive trait that can predict success, including in the West Point cadet population.[27,
30] However, it is unknown what effect or relationship grit has on health in the longterm.

1.3

Female West Point Cadets
The initial entry class at West Point in 1976 was approximately 10% female (62

of 119 would go on to graduate in 1980) – a percentage which has grown over time to
now over 20%, first reaching, then exceeding the 16% rate of women in the armed
forces.[2, 41] Women who apply and are accepted into West Point are a highly select
group with a history of excellent performance in high school demonstrating leadership
skills with achievement in academics, athletics, and extracurricular activities. These are
the same standards applied to male applicants, but it appears these young women on
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average surpass their male counterparts in many of these areas.[42, 43] Further study on
cognitive and personality predictors in leader performance of West Point cadets found
female cadets as a group also outperform male cadets in military leadership performance
even as upper-class cadets, and in a strongly traditional male environment.[43]
Women at West Point have faced the challenges of being a minority and negative
perceptions about their gender in the military. A study in 2000 found military academy
students had more traditional and authoritarian beliefs about gender roles compared to
students at civilian colleges.[44] As recently as 2009, West Point male cadets showed the
lowest overall approval of roles women “should” serve in the military compared to
Reserve Officer’s Training Corps (ROTC) male cadets and civilian male college
students.[45] Despite these beliefs, combat roles were opened to women by all branches
in 2013 allowing the first females to integrate into combat units, a similar scenario as
encountered by the first females who integrated West Point 36 years prior.
Female cadets report higher stress levels than male cadets while at West Point and
have higher hardiness, but greater health problems.[6] There is no research on long term
health effects of female graduates of West Point who serve as officer leaders in the U.S.
Army. There is some research on a similar minority population of women, female
executives, which shows gender differences in executives related to work stress.
Specifically, results emerge in this executive population of women showing that women
are more likely than men to use social support as a coping mechanism, as well as more
likely to maintain healthy eating patterns, but less likely to exercise and more likely to
start smoking.[46] Female executives exposed to isolated high-strain jobs are also
especially prone to react with impaired sleep quality.[47]
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1.4

Physical and Mental Health in the Veteran Population
Military recruits are generally young, fit, with lower rates of chronic disease and

healthier than their civilian counterparts.[48] A “healthy-warrior” effect has also been
identified among deployed military veterans compared to the general military population,
given good health is a prerequisite for deployment. Protective factors identified in U.S.
veterans that buffer against developing physical disability include physical activity and
social support.[49] However, there are still medical conditions with higher prevalence in
military and veteran than civilian populations, and veterans have reported worse health
status in physical, mental, and social functioning[50, 51] The Behavioral Risk Factor
Surveillance System (BRFSS) supported by the Centers for Disease Control and
Prevention (CDC) to measure health behaviors and risk factors of the U.S. adult noninstitutionalized population in 2000 found veterans of both sexes reported the highest
mean days of not good health and activity limitation.[52] Some data suggest healthy
soldier/warrior status may be eroding in the younger veterans who have been deployed in
recent wars, including Iraq: Operation Iraqi Freedom (OIF) and after September 2011
Operation New Dawn (OND) and Afghanistan: Operation Enduring Freedom (OEF).[48]
For example, chronic pain is a highly prevalent concern of recent OIF/OEF veterans,
which resulted in the Veteran’s Health Administration (VA) making comprehensive
management of chronic pain a focus.[53]
There are also stressors unique to the military from risky missions, physical
fitness demands, sleep deprivation from shift work, deployment and separation from
family, and budget cuts or downsizing increasing workload.[54] When looking at the
overall physical health status of veterans, a number of factors have been correlated with
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poorer self-reported physical health status. These include substance use and PTSD
secondary to combat exposure.[55]
Substance Use
After U.S. Department of Defense (DOD) policy directives starting in 1972
targeted prevention and treatment of all forms of substance abuse among military
personnel during the Vietnam War, rates of past-12 month drug use in the military fell
from over 36% in 1980 to less than 7% in 2002. However, heavy alcohol use has
remained fairly consistent around 20% from 1980’s through 2002.[56] Heavy and
problem drinking are disproportionately found in military populations.[56] Alcohol use
disorder in female veterans is estimated as high as 37%, with higher rates in those aged
18-24 or with combat exposure.[57] Those with alcohol abuse are more likely to report a
history of sexual abuse or military sexual trauma (MST).[57] A 2011 Health Related
Behaviors Survey of Active Duty Military found rates of substance use for cigarette use,
smokeless tobacco and binge drinking in the past 30 days much higher than the 2020
objective.[58] Over 20% of female veterans use tobacco, with 27% former smokers.[57]
Iraq and Afghanistan female veterans have increased odds for smoking for those with
moderate or severe pain even after controlling for race, combat exposure, and probable
PTSD.[59]
Reporting low or not applicable religiosity more often reported heavy alcohol use
and current cigarette use.[58] In one study, those grouped with high religious/spirituality
scores compared to a low group had lower odds of having alcohol use disorder (34% less)
and current hazardous drinking (72% less).[60] Avoidance coping is associated with
alcohol use disorder, and binge drinking is associated with military sexual trauma for
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women veterans.[61] Finally, smoking prevalence has also been shown to increase with
increased combat exposure.[62]
Post-Traumatic Stress Disorder
Occurrence of PTSD in veterans is predicted by prior (pre-military) stressors,
such as childhood vulnerability. In addition, PTSD occurrence during deployment is
predicted by non-combat related stressors such as concerns about family, and austere or
dangerous deployment location, poor perceived unit social support and unit leadership;
and post-deployment is predicted by poor social support and post-deployment life
stressors.[63] PTSD is more prevalent in Army and Marine service members and enlisted
personnel relative to officers. PTSD and depression are also more common among those
who participated in active duty service than Reserves or National Guard.[63] Compared
to those without PTSD, those with a diagnosis of moderate or severe PTSD are less likely
to be married or in a relationship and more likely to be seeking employment or
unemployed.[64] OEF/OIF veterans with PTSD scored lower on a resilience measure and
measures of unit support and post-deployment social support.[65]
The association between PTSD and physical health has been well studied, with
PTSD resulting in a poorer outcome in four health-related domains after controlling for
comorbid psychiatric conditions and other medical disorders: physical limitations, not
working, compromised physical health, and diminished well-being.[66] PTSD is
associated with worse disability and general health.[63] Male and female veterans with
current PTSD have reported more physical health problems, poorer health status, and
more medical service utilization than those without PTSD.[67] These physical health
effects of PTSD and range of illness conditions associated with PTSD: asthma, eczema,

17
arthritis, back and other musculoskeletal disorders and hypertension, are consistent with
altered inflammatory responsiveness.[64, 68] Similarly, the hallmark symptoms of PTSD
of hyper-arousal and affective numbing, lead to an increased risk of cardiovascular[69]
and gastrointestinal disturbances.[70] Additionally, those with moderate to severe PTSD
often suffer from comorbid depression, and there is a greater prevalence of anxiety
disorders and substance use disorders among severe cases of PTSD.[64] Whereas the
Vietnam Veteran’s Readjustment Study emphasized PTSD as primary outcome, literature
shows Gulf War I has had an impact on a broader range of mental health outcomes,
including depression and anxiety.[71]
Looking at combat exposure’s effect on physical and mental health, after
adjusting for sociodemographic and military differences, combat veterans compared to
non-combat veterans were more likely to be diagnosed with a stroke or chronic pain, and
screen positive for lifetime PTSD, current PTSD, and current generalized anxiety
disorder.[72] Combat exposure is the strongest predictor of mental and behavioral health
problems.[63] A number of stressors in wartime may contribute to the development of
PTSD, including combat exposure, perceived threat, difficult living and working
environment, separation from family, and sexual harassment or assault.[2] After
additionally controlling for lifetime PTSD and/or depression, combat veterans were more
likely to have attempted suicide.[72]
As stated above, however, the majority of trauma-exposed veterans are
psychologically resilient and do not develop PTSD,[14] which is similar to the civilian
population.[15] After a potentially traumatic event, the majority of adults respond with
resilience; and the presence of one or more negative life events is not indicative of poor
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future functioning.[15] Resilience to psychological distress, including PTSD, in U.S.
military veterans is predicted by a number of psychosocial factors such as higher levels of
purpose in life, gratitude, and altruism, and personality traits such as extraversion and
decreased conscientiousness.[14]
General Health and Disability
Better health overall is associated with higher employment rank and
socioeconomic status.[73] In fact, with regard to employment, leadership level is
inversely related to stress, with lower cortisol levels and lower anxiety, possibly because
of an increased sense of control which has a stress-buffering effect.[73] Similarly,
positive social support stimulates the release of oxytocin, which has anxiolytic effects
and attenuates stress-inducing signals.[74] Social support is associated with resilience
through a variety of behaviors including increased self-esteem, using active coping
strategies, enhanced sense of control, evaluating potentially stressful events as less
threatening, and being motivated to adopt healthy and reduce risky behaviors.[8]
In both veteran and non-veteran women participating in the WHI, healthy survival
was associated with higher physical activity, healthy body weight, not smoking, and
fewer depressive symptoms.[75] A study of adults in a rural population found an
association between higher weight and poorer self-rated health, higher stress levels, and
lower satisfaction with health, as well as lower self-esteem particularly in younger obese
people, but weight was not correlated with spirituality, overall quality of life, health care
rating, or happiness scores.[76] Other studies have found that negative
religiosity/spirituality, or a spiritual struggle is strongly related to many different
dimensions of poorer physical health.[77, 78] Specifically for veterans in the NHRVS,
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older age, being married/cohabiting, and number of medical conditions were associated
with an increased risk of any incident physical disability and incident IADL, and
retirement is associated with an increased risk of activities of daily living (ADL) (e.g.
bathing, dressing).[49] Lower social support is associated with higher incidences of
morbidity and mortality,[79] and associated with indicators of compromised physical and
mental health similar to obesity, smoking, and physical activity.[8]
A study of older adults found correlations between the resilience scale and
purpose in life and between both those scales and mental health among women, but no
correlation to physical health.[80] Higher purpose in life is also associated with reduced
risk of cognitive decline, increased physical activity, and linked to healthy behaviors.[49]
Purpose in life might be the underlying factor that leads to developing other protective
factors like being motivated to engage in physical activity or social interactions.[49] The
mechanism by which higher purpose in life is thought to be associated with more
effective regulation of stress response is by responding to negative stimuli by activating
the ventral anterior cingulate cortex and a reduced activation of amygdala.[81]
Specifically in U.S. veterans, purpose in life is protective for incident instrumental
activities of daily living (IADL) (food prep, med adherence).[49]

1.5

Female Veterans and Female-Male Comparisons
Females make up approximately 16% of the military and are a fast-growing

veteran population. Currently, 9% of veterans are females but this percentage is expected
to grow to 14% of veterans by 2030.[57] More than 40,000 women were part of
Operation Desert Shield/Operation Desert Storm in the 1990s and, as of 2015, almost
300,000 women had deployed to support either Operation Iraqi Freedom or Operation
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Enduring Freedom.[57] In 1999, a study comparing health status of men and women
using the VA for healthcare services, found that of those veterans utilizing VA services,
women were more likely to be younger and better educated, but less likely to be
married.[50]
Physical Health Conditions and Gender
In 1994, Congress dedicated $40 million toward research to narrow the
knowledge gap on health and the performance of military women, funding over 100
studies which debunked many false assumptions about female physiology and
occupational risks.[82] For example, women were found to outperform men on average
when deprived of energy and sleep and to have no difference in health or performance in
extreme environments.[82]
Female veterans report more medical conditions than male veterans, which
mirrors the non-veteran population, at least in part thought to be due to women being
more likely to seek medical care.[50] Women are at higher risk for stress fracture during
initial entry training.[82] Female veterans have high rates of musculoskeletal conditions
and joint disorders across all age groups, and particularly osteoporosis as they age;
rheumatoid arthritis and connective tissue disease are more common in female veterans
than male veterans.[57, 83] Female veterans are more likely than male veterans to have a
lifetime history of osteoarthritis or migraine headaches.[84]
In comparison to female veterans, male veterans have higher prevalence of
lifetime nicotine dependence, lifetime and current alcohol use, lifetime drug use
disorders, and lifetime histories of diabetes, heart attack, and high blood pressure.[84-86]
One study of OIF/OEF/OND veterans found women veterans were more likely to become
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obese after return from deployment, but less likely to develop any other cardiovascular
risk factor (hypertension, dyslipidemia, diabetes or coronary artery disease) than male
veterans.[87] It is common for female veterans to have endocrine and metabolic
disorders, partly because of the increased rates of obesity.[57] Within the military, one
study reported a 64 percent total overweight (51%) and obese (13%) rate, comparable to
civilians.[88] Among veterans, obesity rates are even higher, with overall obesity
prevalence across the VA’s 140 facilities ranging from 28% to 49%. Male veterans had a
slightly higher obesity rate for ages 18-44 (women 40%, men 46%), with female veterans
slightly higher from age 45-64 (women 49%, men 48%). The highest obesity prevalence
is among female veterans with schizophrenia (56%), black female veterans (51%), and all
veterans, both male and female, with diabetes (68%, 56%).[89] Another study found the
increased risk of obesity for women was greater in black women and those with
depression.[87]
Additionally, female veterans are at possibly higher risk for urogenital disorders
due to military conditions, such as circumstances during deployment like postponed
urination, strenuous activity, decreased access to care and restrooms, fluid restriction, and
paratrooper training which may contribute to weakened pelvic floor muscles and other
problems like urinary tract infections, pelvic organ prolapse, and urinary
incontinence.[57]
There have been gender differences found in sleep disorders, with U.S. military
women being diagnosed with insomnia at greater rates than men, but men are diagnosed
with obstructive sleep apnea (OSA) at greater rates than women. For patients diagnosed
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with both OSA and insomnia, women are more likely to have comorbid PTSD,
depression and anxiety.[90]
Mental Health Conditions and Gender
For mental health diagnoses, compared to male veterans, female veterans have
higher prevalence estimates of lifetime posttraumatic stress and lifetime and current
major depressive disorders.[84-86, 91] One post-9/11 sample of veterans did not identify
gender-related differences in depression, anxiety, insomnia, or substance-use disorders,
but both male and female veterans had higher rates than those found in the general
population.[92] Women are more likely than men to develop an anxiety disorder,[93, 94]
which is mirrored in the veteran population. Minority female veterans of OIF/OEF have
higher levels of post-deployment symptoms of anxiety than white counterparts.[95]
Among OIF/OEF/OND veterans, females have the greater risk of incident depression,
while males have greater alcohol (AUD) and drug use disorder (SUD).[63, 91]
Depression rates peaked in mid-life (30-44) for both genders, whereas AUD and SUD
declined with age.[91] Ultimately, PTSD is the most frequent diagnosis both male and
female veterans, with the risk higher in men age 18 to 44, but higher in females,
Hispanics and African Americans age 45 to 64.[91]
A summary of literature published in 2009-2014 of those serving in the military
during OIF/OEF showed mixed results on PTSD risk by gender.[63] One study suggested
a protective factor of intimate relationships for development of PTSD symptoms,
especially in women who are more likely to seek support through others to regulate
emotional distress.[96] For those deployed to the Persian Gulf, women reported receiving
somewhat less social support from peers and supervisors during deployment, whereas the
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only stressor men had at a higher rate than women was combat exposure.[71] Both
intimate relationships and positive appraisals of military service have been found to be
protective factors against symptoms of PTSD, but the gender differences between
susceptibility and protective factors are under researched.[96]
A history of sexual harassment or sexual assault is another consideration when
evaluating veterans and health outcomes. Women who were harassed in the military were
significantly more likely to feel anxious and depressed, reported more health problems,
less health satisfaction, and reported poor health affected their work.[97] Even moderate
levels of sexual harassment had a strong negative impact on both males and females on
job satisfaction, commitment to the military and reported productivity.[97] Officers
experience higher frequencies of sexist hostility than enlisted women, but lower
frequencies of other unwanted sex related behaviors.[98] In a population of Gulf War
veterans, women were significantly more likely to report a sexual harassment experience
but for those with a sexual harassment experience it had a stronger negative impact on
men’s mental health.[71] For post-9/11 veterans in combat, female veterans are more
likely to report a history of sexual trauma, whereas male veterans were more likely to
report greater frequency of gambling in the past year, impulsivity, and hypersexuality.[92]
Effects of military sexual trauma include: depression, alcohol and substance use,
eating disorders, anxiety disorders, increased suicide risk, chronic health conditions, and
long-term sexual dysfunction.[57] The suicide risk of female veterans is 2.4 times greater
than civilians,[57] possibly due to the increased traumatic event exposure. The elevation
in risk for numerous health conditions associated with physical and sexual assault is
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greater for males than females, with the exception of PTSD which is greater in
females.[84] For those veterans with a lifetime history of sexual trauma, alexithymia –
difficulty in identifying one’s emotions, explained the variance in female veterans’
physical health complaints, independent of PTSD, trauma exposure, and health risk
behaviors.[99]

2.

STATEMENT OF PURPOSE
We seek to capture quantitative and descriptive health data on a large cohort of

male and female military leaders across several decades in the post-Vietnam era that
inform our perspective on resilience for this population and long-term health outcomes.
Studying the graduate population of West Point, a unique, highly trained and educated,
trauma-exposed population, will lead to a greater understanding of resilience; and,
ultimately in combination with data on prevalence estimates of various disorders, provide
the opportunity to examine resilience, and personal and service-related factors in relation
to health conditions by gender in the larger soldier population.
Given the high operational tempo of service members deployed over the past 15
years, understanding the wellness and readiness implications of wartime service is
paramount. Previous studies clearly demonstrate service-associated risk to individual
health, including higher rates of depression and anxiety, increased relational difficulties,
higher rates of substance abuse, and increased risk-taking behavior.[100, 101]
Understanding health and well-being of service members post-deployment and postservice can lead to recommendations of interventions via our VA and military healthcare
systems. This knowledge is also specifically critical for the awareness and training of
cadets, to determine if further focus is necessary on ways to change and affect
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perceptions of self-worth, self-esteem and body issues. A number of studies have been
conducted to analyze recruits and cadets to determine predictors of success to graduation
and for military service, but there remains a lack of data on long-term health outcomes.[5,
6] Additionally, prevalence data will be particularly useful for recent graduates to know
in conjunction with early intervention opportunities should symptoms of various
conditions be noted.
We will accomplish this through three distinct studies using the data collected
from one single survey of our sample population: Study 1 – Mental and Physical Health,
Study 2 – Physical Fitness, and Study 3 – Psychological Resilience. These findings have
the potential to guide future research regarding resiliency and wellness program planning
for the DOD and help to inform prevention and treatment efforts designed to promote
resilience in West Point graduates over the long-term, which may also help to maintain
high mental health functioning in West Point graduates who are still active in the military
or with non-military jobs.
Finally, in all three studies, we also plan to elucidate any gender differences in
resiliency factors and health outcomes. The female population of Army officers
graduating from West Point is fairly new (40 years) and has many anecdotally-noted
shared personality traits (grit, seeking out challenges, trying to prove oneself), but it is
unknown whether these purported traits are part of resiliency or are a liability in the longterm. Additionally, lessons can be learned, and parallels drawn from the first cohort of
women to graduate West Point and applied to the first females who will integrate the
combat arms branches. Investigating risk factors for health disparities in female veterans
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may also strengthen the DOD and VA’s public health focus on developing and evaluating
targeted treatments for women veterans.[7]

2.1

Aims

Study 1 (Mental and Physical Health) Aim:
1)

Determine the prevalence of reported long-term mental and physical
health conditions in West Point graduates of the post-Vietnam era and
how they compare by gender and to nationally-representative veteran and
civilian population prevalence.

Study 2 (Physical Fitness) Aim:
2)

Examine self-reported physical fitness and health outcomes of this cohort
and determine if there are gender differences in outcomes that mirror the
general civilian and veteran populations.

Study 3 (Psychological Resilience) Aims:
3 a)

Employ a novel approach to operationalizing psychological resilience in a
unique population of West Point graduates.

3 b)

Identify how a broad range of sociodemographic, military experiences
(occupation specialty, length of service, combat exposure), and
psychosocial factors (such as social support, purpose in life, religiosity,
physical activity, grit) are associated with psychological resilience in West
Point graduates and if they differ by gender.

3 c)

Set the stage for further studies that will allow the investigation of the
relationship of resilience to health outcomes.

2.2

Hypotheses
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Study 1 (Mental and Physical Health) Hypothesis:
1)

We hypothesize that similar to other veteran studies, both male and female
graduates will have higher rates of physical conditions related to physical
activity such as arthritis and chronic pain, as well as higher negative health
behaviors of smoking and unhealthy drinking (alcohol use disorder, binge
drinking).

Study 2 (Physical Fitness) Hypotheses:
2 a)

We hypothesize that longer time in service will correlate to lower body
mass index (BMI) and healthy eating behaviors (concern over eating
habits, concern for appearance) for both genders, but may also correlate
with increased eating disorders for female graduates.

2 b)

We hypothesize that longer time in service will correlate with increased
physical activity for both genders.

2 c)

We hypothesize female graduates will have an overall increased level of
physical activity than male graduates.

Study 3 (Psychological Resilience) Hypothesis:
3 a)

We hypothesize that grit will correlate with resilience for both genders.

3 b)

We hypothesize that for both genders increased purpose in life and social
support will correlate with decreased mental health conditions and thus,
increased resilience.

3.

METHODS

3.1

Contributions
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The research protocol and survey were designed by the author, with input from
Robert Pietrzak, PhD, Carolyn Mazure, PhD, Col (Ret.) Diane Ryan, PhD (Tufts
University), and Col. Dana Ngyuen, MD (Uniformed Services University of the Health
Sciences). The author submitted the IRB and all modifications as the principal
investigator, administered the survey, collected, coded the data, performed SPSS
analysis, and conducted the literature review. Dr. Pietrzak performed SPSS analysis and
provided oversight to the author’s SPSS analysis, and provided input on all data analysis
and table design. Drs. Mazure and Pietrzak both provided edits to the manuscript, with
Dr. Mazure serving as primary advisor for the structure, aims, and direction of the thesis.
Dr. Ryan assisted in coordinating IRB approval with West Point, and Dr. Ngyuen assisted
with recruiting. Tunde Szivak, PhD (Merrimack College), contributed to the literature
review and input in results and discussion regarding physical activity and BMI analysis.

3.2

Study Design and Approval
To support our three studies, one single combined survey was developed to

collect a broad range of sociodemographic, clinical and psychological characteristics,
partially modelled after the NHRVS study conducted by the VA,[72] combined with
existing and validated survey instruments on coping, health perceptions, and personality
traits. The survey and study design was approved by the Yale Human Research
Protections Program (HIC# 1611018645), and reviewed by the Human Protection
Administrator for USMA at West Point with a Department of Defense Institutional
Agreement for Institutional Review Board (IRB) Review. This agreement was signed by
both parties, and indicated that Yale would supply IRB services per the Department of
Defense-Department of Army Institutional Agreement for IRB review.
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3.3

Sample Recruitment and Participants
With the aforementioned agreement and partnership of the West Point

Association of Graduates (AOG) to achieve access to this previously unstudied,
important population, a survey recruitment announcement was emailed to 100% of
contactable female graduates of West Point (n=3,126) and to a random sample (n=5,303)
consisting of 25% of contactable male graduates from the classes of 1980-2011. We
focused on classes starting with 1980, who enrolled in 1976, coinciding with the start of
the post-Vietnam era, and which was also the first class to graduate women,[3] through
the class of 2011. A second follow up reminder email was sent to the same sample
approximately four weeks later, and additional recruitment announcements were posted
on the West Point Women Facebook site (with access by approximately 3,400 female
members, also including those ineligible for the current study, i.e. classes of 2012-2018
and current cadets), and shared on individual class Facebook pages by volunteers,
potentially reaching a larger sample of males than the email recruitment. All participants
provided electronic informed consent prior to initiating the anonymous web-based
survey.
The survey was open for approximately six weeks from January – February 2018.
The response rate of women was 20% (641 respondents) and for men was 13% (701
respondents), an overall response rate of 16%. See Figure 1 for response rates by gender.
Those not contactable by AOG (5,634 or 18%) are defined as deceased, those for whom
the AOG does not have an email address available, or those who requested not to be
emailed (potentially due to solicitation being part of the mission of the AOG, the primary
private organization authorized to raise private funds on behalf of USMA). The non-
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contactable portion of graduates will be addressed in a future section as a limitation in the
study.

++Total

includes 2 individuals who did not indicate gender; 82.1% of total completed 100% of survey

Figure 1. West Point Class of 1980-2011 Contact and Response by Gender

Although a lower than optimal response rate, we are confident the sample
achieved similarity (age, race, military occupation/branch) to the overall post-Vietnam
West Point graduate population, with the exception of our intentional over-sampling of

31
women (48% of respondents vs. 12% of total graduates 1980-2011) in order to be able to
analyze gender differences. Previous cohort studies of veterans using surveys have
achieved similar response rates such as 25% in the Millennium cohort study[100] and
27% in the Connecticut OIF/OEF Veterans Needs Assessment Survey.[102]
Data were analyzed from 1,344 respondents. The mean age of the sample was
45.7 (SD 9.3) years, comparable to a calculated population age of 44.2 – 50.2 (calculated
based on the number graduated per year. By law, entrants to the 4-year academy must be
between the ages of 17-23).[103] Survey responders were 86% Caucasian and 14%
minority, as self-classified, comparable to class statistics (provided by the West Point
Office of Institutional Research) of a total of 18% minority graduates for classes of 19802011, with a similar trend of increasing minority over time (14 to 28% population, 11 to
34% sample). The stated DOD goal (prior to the lifting of the Combat Exclusion Policy
in 2013) for West Point cadets was for 80% of the male graduate population and 20% of
female graduates to branch into combat arms;[104] 80% of our sample who were males,
and 22% of our sample who were females reported a combat arms branch. Figure 2
displays the breakdown of the population and sample by class and gender, and by
minority status in Figure 3.
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Figure 2. West Point Graduating Class of 1980-2011: Sample Response by Class and
Gender

Figure 3. West Point Graduating Class of 1980-2011: Sample Response by Minority
Status

Surveys were collected electronically via a Qualtrics, LLC survey, with results
downloaded to Microsoft Excel and coded. The software IBM SPSS Statistics Version 26
was used for all analyses, to include descriptive statistics to summarize variables,
independent-sample t tests and χ2 tests to compare sociodemographic, military, and
clinical characteristics of graduates in aggregate form only.
Participants were offered a chance at five $100 drawings for Amazon gift cards in
return for completing the survey by submitting their name and email on a separate site
linked to at the end of the survey. Active duty service members were only eligible for the
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drawing if participating on personal time and not using a government computer, per DOD
guidelines. The drawing was conducted using a random number generator in Microsoft
Excel to choose the participants from the name and email list. Funding for the drawing
was obtained through the VA National Center for PTSD Neurosciences Division,
provided by an anonymous donor.

3.4

Measures

3.4.1

Study 1: Mental and Physical Health

Sociodemographic and Military Measures
The following demographics and military service information was collected via
multiple choice selection: gender, age, class graduated from West Point, employment
situation, race, sexual orientation, marital status, education level, years of military
service, highest rank achieved, and number and locations of deployments not for training
purposes (Note: not all deployments are considered combat deployments).
Combat exposure was assessed using the following question: “Did you ever serve
in a combat or war zone?” All veterans with a positive response to this question, scored
dichotomously were classified as combat veterans for the purpose of analysis.
Respondents answering yes to combat exposure were asked if they ever received injuries
from their deployment, from bullet, falls, vehicular, blast, etc. and were coded as either
no injury or yes injury if one or more types were selected. Those answering yes to
combat exposure were also administered the Combat Experiences questionnaire from the
Deployment Risk and Resiliency Inventory-2,[105, 106] which measures exposure to
combat-related circumstances objectively and does not include subjective interpretations
of the events. Responses to this questionnaire are on a 6-point Likert response format,
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items are summed with a possible range of 17 to 102, with a higher score indicating
greater exposure to combat.
Physical Health
Physical health conditions were assessed via a self-report measure asking
respondents “Has a doctor or other health professional ever told you that you have the
following medical condition?” Medical conditions assessed included: asthma, chronic
bronchitis or chronic obstructive pulmonary disease (COPD); arthritis (osteoarthritis);
rheumatoid arthritis or lupus (SLE); high cholesterol; high blood pressure; other heart
problems (heart attack, heart failure); diabetes; migraine; chronic pain; irritable bowel
syndrome (IBS); sleep problems (sleep apnea, insomnia); traumatic brain injury; kidney
disease; liver disease; or cancer.
Mental Health & Substance Abuse
Mental health conditions were assessed via a self-report measure asking
respondents “Has you ever been diagnosed or treated by a mental health professional for
the following?” Mental health conditions assessed included: anorexia, bulimia, binge
eating disorder, anxiety (generalized anxiety disorder), obsessive compulsive disorder,
bipolar (I or II), depression (major depressive disorder), attention deficit hyperactive
disorder, PTSD, alcohol use disorder, and substance use disorder.
Mental health treatment utilization was assessed with the following questions
distinguishing psychotherapy from prescribed medications, lifetime and current: “Have
you ever received mental health treatment in the form of psychotherapy (counseling/talk
therapy)?”; “Are you currently receiving mental health treatment in the form of
psychotherapy, (counseling/talk therapy)?”; “Have you ever been prescribed medication

35
for a mental health condition, psychiatric or emotional problem?”; and “Are you
currently taking prescribed medication for a mental health condition, psychiatric or
emotional problem?”
Suicidality was assessed only for lifetime prevalence, by asking whether an
ideation had ever required treatment and whether the respondent had ever tried to kill
him/herself, and whether either of those two occurred while at West Point.
Current anxiety and depression symptoms were assessed using the Patient Health
Questionnaire-4 (PHQ-4), which combines the PHQ-2 and Generalized Anxiety
Disorder-2 (GAD-2).[107] It is a 4-item self-report screening instrument regarding the
frequency of emotions over the previous 2 weeks from 0 (not at all) to 3 (nearly every
day) with sum of ≥ 3 for either the first two questions about anxiety or last two about
depression indicating positive screens for anxiety and/or depression respectively.
The AUDIT-C Questionnaire[108] is a modified version of the 10 question
AUDIT instrument. It is a 3-item alcohol screen used to identify hazardous drinkers or
those with active alcohol use disorders. Each question is scored from 0 to 4, with a total
score from 0-12 and a score ≥ 5 indicated a positive screen for current alcohol use
disorder.
Lifetime smoking was assessed via a self-report question: “In your lifetime, have
you ever smoked more than a total of 100 cigarettes?”[109]
Question one from the Non-Alcohol Psychoactive Substance Use Disorders
module from the Mini International Neuropsychiatric Interview (MINI) was used to
evaluate current substance use within the last 12 months based on drug class: stimulants,
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cocaine, narcotics (to include opioids), hallucinogens, phencyclidine, inhalants, cannabis,
tranquilizers, and/or miscellaneous (steroids, non-prescription sleep or diet pills).[110]
The Posttraumatic Stress Disorder Checklist-5 (PCL-5)[111] is a self-report
instrument assessing the 20 DSM-V diagnostic criteria for PTSD on a 0-4 scale. For this
study, respondents with a score of 33 or higher were identified as having probable
lifetime PTSD, the current proposed cut-point score by the National Center for PTSD
(PTSD),[112] for symptoms reported within their lifetime or current PTSD for symptoms
reported within the previous 30 days.
3.4.2

Study 2: Physical Fitness
In addition to measures reported in Study 1, additional measures assessed for

Study 2 were the following:
Physical Health
BMI was calculated based on self-reported height in inches and weight in pounds
and categorized based on Centers for Disease Control and Prevention as underweight
(<18.5), normal (18.5 - <25), overweight (25 - <30), or obese (>30).[113]
Self-reported health status, a good predictor of morbidity and health status,[114]
was evaluated on a scale ranging from excellent to poor, the same as question one from
the Medical Outcomes Study Short Form Questionnaire (SF-36) developed by
RAND.[115] Additionally, respondents were asked to compare their health to the health
of their peers, and number of days of work missed in the past year due to illness or injury,
a statistic tracked by the Bureau of Labor.[116] Respondents were also asked the total
number of prescribed medications they currently take on a daily basis, which has been
found to impact the self-reported health measure.[117]
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Healthy behaviors
The International Physical Activity Questionnaire Short version[118] is an
instrument used for young and middle-aged adults (age 15-69 years) developed to obtain
internationally comparable data on health-related physical activity. It consists of four
generic questions asking about time spent being physically active in the last seven days,
and reporting minutes spent doing vigorous, moderate, walking, and sitting activities. The
2004 scoring protocol was used to calculate scores in MET-minutes per week (walking =
3.3 METs, Moderate physical activity = 4.0 METs, and vigorous physical activity = 8.0
METs) for each subgroup and totaled for a combined total activity score. Any values over
240 minutes per week were truncated (re-coded) as 240 minutes to permit a maximum of
28 hours of activity per week. Total scores were used to categorize activity level as high
(at least 3000 MET-min/week or at least 3 days of vigorous activity and minimum of
1500 MET-min/week), moderate (any of the following: 5 or more days of activity with
greater than 600 MET-min/week, 5 or more days of at least 30 minutes of walking or
moderate activity, or 3 or more days of vigorous activity of at least 20 minutes per day),
or low (not meeting criteria for high or moderate).[119]
Concern over appearance, eating, and general health was assessed using a survey
developed by Hayes and Ross (1987) in their study which determined health beliefs and
appearance concerns affect eating habits.[120] The survey consists of five questions on
eating habits, four questions on concern for appearance, and one question on overall
concern for health, which results in three average scores.
3.4.3

Study 3: Psychological Resilience

38
In addition to measures reported in Study 1, additional measures assessed for
Study 3 were the following:
Trauma Exposure
The Life Events Checklist (LEC)[121] was developed at the National Center for
PTSD concurrently with the Clinician Administered PTSD Scale (CAPS) to assess
exposure to potentially traumatic events. These events included natural disaster, physical
assault, and transportation accident. The total number of life events personally
experienced by the respondent were summed to get a total count. Respondents are then
asked to think about their worst or most salient event as the index event to administer the
CAPS; however in this survey rather than the CAPS, the Posttraumatic Stress Disorder
Checklist-5 (PCL-5) was the used as the most current scale to assess for lifetime and
current PTSD, with a positive screen indicated with a score ≥ 33.[111, 122]
Respondents were also asked about a history of sexual harassment: “Have you
ever received uninvited or unwanted sexual attention (i.e. touching, cornering, pressure
for sexual favors, or verbal remarks)?” and sexual assault: “Did someone ever use force
or threat of force to have sexual contact with you against your will?” If answering yes to
either of these questions, participants were additionally asked follow up questions of
whether this ever occurred at West Point and/or in the military other than West Point.
Perception of Service
The effects of military service were assessed with a 28-item scale developed by
Elder and Clipp (1989), Desirable and Undesirable Effects of Military Service Scale, split
evenly between desirable, such as “self-discipline” and “learned to cope with adversity,”
and undesirable items, such as “bad memories” and “separation from loved ones.”[123]
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This scale was administered asking specifically about time in service at West Point and
again with thinking about military service as a whole. The scale is a 4-point rating scale
from 0 (not at all) to 3 (a lot) with desirable aspects and undesirable aspects summed as
separate totals as well as individual items dichotomized (0 vs. 1-3).[124]
Psychosocial Characteristics
Respondents were asked to select the three coping strategies that they most
commonly use to deal with symptoms selected during the PCL checklist or other stressful
or upsetting events/situations. The fourteen strategies were based on the Brief COPE 14factor structure developed by Carver (1997).[125]
Additionally, they were administered the 10 question Connor-Davidson
Resilience Scale© (CD-RISC10)[25] to measure positive adaptation in the face of stress
or trauma. Responses are rated on a scale from 0 (not true at all) to 4 (true nearly all the
time) and higher total score indicates greater resilience.
The Multidimensional scale of Perceived social support[126] is a 12 item
questionnaire in which respondents rated items with a seven point scale of how strongly
they agree or disagree, which were subtotaled into three subscales: significant other,
family, and friends, and an overall total score.
The Duke University Religion Index (DUREL)[127] is a five-item measure of
religious involvement. It was developed for large cross-sectional and longitudinal
observational studies to examine relationships between religion and health outcomes. The
DUREL assess three major domains of religiosity identified by the National Institute on
Aging: organizational religious activity (ORA), non-organizational religious activity
(NORA), and intrinsic religiosity (IR). Each respondent is given a subscale score in each
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major domain and examined independently, so not summed for a total overall religiosity
score. For analysis, participants were also divided into groups, those having Low
religiosity/spirituality (low R/S) if reporting the lowest score possible (3), High R/S if
reporting the highest score possible (27), and all others were grouped into a Moderate
R/S group.
Purpose in life was assessed using the Purpose in Life Test,[128] a four question
scale with each item rated from 1 to 5 and a total score summed.
Grit is an attribute defined by Duckworth, Peterson, Matthews and Kelly (2007)
as perseverance and the degree to which individuals pursue long term goals.[30] Grit was
assessed using the Grit-S scale,[27] which included eight questions using a self-reported
scale ranging from not like me at all to very much like me. The average of the eight items
results in an overall grit scale ranging from 1 (not at all gritty) to 5 (extremely gritty).
3.4.4

Other Measures
The following are additional measures collected not used in the three studies

reported, but potentially could be utilized in future studies of this population:
Reproductive Health
Based on the graduate’s response to the demographic question asking gender at
time of graduation, respondents were asked a series of questions related to their
reproductive health. These questions included number of pregnancies, children, birth
control methods, breast feeding experience, and health procedures or conditions such as
vasectomies, dyspareunia, fertility problems and erectile dysfunction for males, and
polycystic ovary syndrome, hysterectomy, dyspareunia, and fertility problems for
females.
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Personality Traits and Well-Being
The Single Item Self-esteem scale[129], which was found to have correlation to
the Rosenberg 10 item self-esteem scale, is a single question: “How strongly do you
agree or disagree with this statement: I have high self-esteem?” and the response is coded
from 1 to 5, with 5 being the highest level of self-esteem.
The Subjective Happiness scale[130] is a four-item scale with respondents
selecting from a scale of 1 to 7 what they feel most describes them, which was totaled for
a single score.
Quality of life was assessed using the Quality of Life Enjoyment and Satisfaction
Questionnaire – Short Form (Q-LES-Q-SF10).[131] Respondents are asked to rate their
satisfaction over the past week on 14-items from various aspects of their lives (e.g. work,
family) from 1 (very poor) to 5 (very good) and scores are totaled for a single total score
reported as a percentage ((total-14)/56). Additional stand-alone questions include overall
satisfaction with medication in the past week and overall satisfaction with quality of life
in the past week.
Note: All scales used were public domain, with the exception of CD-RISC-10©.
The medical student rate of $30 was paid to use the scale and copyright information was
included in the survey. The VA was notified regarding use of the Deployment Risk and
Resiliency Inventory-2 scale.

3.5

Statistical Analysis
All analyses were conducted using IBM SPSS Statistics Version 26. Data analyses

were performed by the author with guidance from Dr. Pietrzak, except where otherwise
noted.

42
3.5.1

Study 1: Mental and Physical Health
First, descriptive statistics were used to summarize variables of demographic,

military service, mental and physical health conditions. Independent-sample t tests and
chi-square tests of association were conducted to compare these variables by gender.
Next, a series of multivariable logistic regression analyses were conducted to evaluate
differential risk of health conditions in male vs. female graduates, while adjusting for
sociodemographic and military characteristics that differed by gender at the p < 0.05
level. History of any mental health disorder, defined by those conditions differing by
gender, was entered as an additional fixed factor in analyses examining physical health
conditions, mental health treatment and suicidal ideation and attempts. Finally,
prevalence of mental and physical conditions of West Point graduates from the
descriptive statistics were compared to published prevalence of the same conditions in
male and female veteran and general populations using chi-square analysis.
3.5.2

Study 2: Physical Fitness
First, descriptive statistics were conducted to summarize variables. Second,

independent-samples t tests and chi-square tests of association were conducted to
compare physical health characteristics, activity level, and self-reported health statuses by
gender. Third, a series of multivariable logistic regression analyses of covariance were
conducted to determine likelihood ratios in male vs. female graduates for categorical
variables and sum of squares was conducted for continuous variables, while adjusting for
age, time in service and combat deployment status. A secondary chi-square analysis and
independent-samples t tests were conducted for BMI category (obese vs. not) and activity
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level for both men and women. Finally, correlation analysis was conducted to determine
relationships among all variables.
3.5.3

Study 3: Psychological Resilience
Data analysis for the resilience model proceeded in four steps, which were

performed by Dr. Pietrzak. First, composite scores of psychological distress and
traumatic exposure were calculated then correlated. A composite index of current
psychological distress (i.e. severity of PTSD, GAD, and MDD symptoms) was created by
factor analysis of total PCL and PHQ-4 scores. Results of this analysis revealed that
scores on these scales loaded onto a single factor (eigenvalue 2.037, 67.89% of variance
explained); factor loadings were 0.763 for the PCL-5 measure of PTSD symptoms, 0.835
for the PHQ-4 measure of anxiety symptoms and 0.870 for the PHQ-4 measure of
depressive symptoms. Factor scores on this composite measure were entered as a
composite index of psychological distress in the residual approach analysis described
below.
Discrepancy-based psychological resilience scores were computed by regressing
psychological distress composite scores on the total number of traumatic life experiences,
each individual type of traumatic life experience, and nature of worst traumatic life
experience (i.e., assaultive vs. non-assaultive). Total number of traumatic life experiences
(beta=0.22, t=4.41, p<0.001), sexual assault (beta=0.12, t=2.95, p-.003), toxic exposure
(beta=0.11, t=2.82, p=0.005), physical assault (beta=0.10, t=2.82, p=0.005), combat
(beta=0.09, t=1.99, p=0.047), other sexual harassment (beta=0.14, t=3.31, p=0.001), and
other trauma (beta=0.18, t=3.93, p<0.001) were significantly associated with distress
scores in this model.
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Second, a resilience residual was calculated for each individual as distance from
the expected correlation between traumatic exposure and psychological distress. As
shown in Figure 4, the greater distance from the expected correlation above the expected
predicted value indicates a more vulnerable individual and the greater the distance from
the expected correlation below the expected value indicates a more resilient individual.
By using this methodology, we are assuring that resiliency is not attributed to an absence
of trauma exposure, but instead as a low psychological burden relative to the level of
trauma exposure burden; and in converse, a higher psychological burden than expected
based on the level of trauma exposure indicates a more vulnerable individual. The
resiliency score for each individual as assessed through self-report by the ConnorDavidson Resilience Scale© moderately correlated to our calculated resilience residual (r
= 0.422, p = .000).
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Figure 4. Pictorial Depiction of Correlation between Composite Traumatic Exposure
Scale and Composite Index of Psychological Distress to Calculate Resilience Residual

Third, a number of independent variables were regressed with the standardized
resilience residual to determine significant variables that influence resilience. Next, we
factor loaded significant variables onto a hierarchical regression model. Finally, to
examine whether independent variables associated with resilience were moderated by
gender, we incorporated interaction terms of each significant main effect x gender into
the regression model. In addition to analysis using IBM SPSS Statistics Version 26, in
order to determine the relative contribution of significant independent variables to the
model explained variance (R-squared) in resilience, relative importance analyses were
conducted using the relaimpo R package (R Core Team, 2015).[132]
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4.

RESULTS

4.1

Study 1: Mental and Physical Health
The sample has a total of 641 (48%) women; 701 (52%) men. Table 1 shows

comparisons of sociodemographic and military characteristics by gender. Compared to
male graduates of West Point, female graduates were younger, more likely to have never
married, less likely to be heterosexual, and less likely to be employed doing paid work.
Men and women did not differ with respect to race/ethnicity or education level. Female
graduates served fewer number of years in the military, were less likely to have served in
a combat branch, and less likely to have deployed anywhere or have deployed to a
combat zone. Likelihood to have been injured in combat was equivalent between men
and women, however men reported a higher score on combat experiences.
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Table 1. Sociodemographic, Military and Trauma Characteristics of West Point
Graduates by Gender
Total

N
Mean Age

Male

Female

Test of

Graduates

Graduates

Difference

Mean (SD)

Mean (SD)

Mean (SD)

t or χ2, p

or n (%)

or n (%)

or n (%)

1344

701 (52.2%)

641 (47.7%)

45.70 (9.31)

47.21 (9.31)

44.08 (9.04)

Race/Ethnicity
White, not Hispanic

7.95, .159
1141 (85.5%)

607 (87.5%)

534 (83.4%)

African American or Black

57 (4.3%)

25 (3.6%)

32 (5.0%)

Hispanic or Latino

60 (4.5%)

32 (4.6%)

28 (4.4%)

Asian

30 (2.2%)

12 (1.7%)

18 (2.8%)

Am. Ind. Or Pacific Islander

14 (1.0%)

7 (1.0%)

7 (1.1%)

Multiracial or Other

32 (2.4%)

11 (1.6%)

21 (3.3%)

Sexual Orientation
Heterosexual
Homosexual/Bi/Other

6.22, .000

46.28, .000
1225 (94.3%)

664 (98.5%)

561 (89.8%)

74 (5.7%)

10 (1.5%)

64 (10.2%)

Marital Status

31.88, .000

Married or Cohabitating

1098 (82.7%)

611 (88.2%)

487 (76.7%)

Divorced, Separated, or

142 (10.7%)

55 (7.9%)

87 (13.7%)

Single/Never married

88 (6.6%)

27 (3.9%)

61 (9.6%)

Number of times married

1.13 (1.03)

1.18 (1.32)

1.08 (0.58)

Widowed

Education

1.80, .072
5.38, .251

Professional degree

193 (14.5%)

90 (12.9%)

103 (16.2%)

Masters

758 (56.8%)

407 (58.4%)

351 (55.1%)
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Some grad, not complete

134 (10.0%)

66 (9.5%)

68 (10.7%)

Other certification/school

68 (5.1%)

41 (5.9%)

27 (4.2%)

181 (13.6%)

93 (13.3%)

88 (13.8%)

No additional (BS only)
Employment Situation
Paid work

76.79, .000
1099 (81.9%)

620 (88.4%)

479 (74.7%)

Retired

79 (5.9%)

38 (5.4%)

41 (6.4%)

Looking after home & family

69 (5.1%)

5 (0.7%)

64 (10.0%)

Student

42 (3.1%)

15 (2.1%)

27 (4.2%)

Voluntary or unpaid work

22 (1.6%)

6 (0.9%)

16 (2.5%)

Unemployed

18 (1.3%)

12 (1.7%)

6 (0.9%)

Unable to work – sick/dis.

13 (1.0%)

5 (0.7%)

8 (1.2%)

Time in service

21.03, .000

0-10 years

810 (60.8%)

396 (57.0%)

414 (64.9%)

11-20 years

220 (16.5%)

106 (15.3%)

114 (17.9%)

>20 years

303 (22.7%)

193 (27.8%)

110 (17.2%)

Highest Rank Achieved
2nd Lieutenant (Lt) – 1st Lt

9.75, .083
89 (6.7%)

44 (6.3%)

45 (7.1%)

Captain

699 (52.5%)

345 (49.7%)

354 (55.6%)

Major

215 (16.2%)

111 (16.0%)

104 (16.3%)

Lt Colonel

197 (14.8%)

116 (16.7%)

81 (12.7%)

Colonel or above

124 (9.3%)

75 (10.8%)

49 (7.7%)

7 (0.5%)

3 (0.4%)

4 (0.6%)

Still on Active Duty

276 (21.1%)

132 (19.4%)

144 (23.0%)

2.61, .106

Served Reserves or NG

258 (19.6%)

134 (19.4%)

124 (19.8%)

0.03, .871

Not commissioned

Branch of Service

460.93, .000

Combat Arms

704 (53.0%)

562 (81.1%)

142 (22.4%)

Combat Service

289 (21.8%)

60 (8.7%)

229 (36.1%)
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Combat Service Support

326 (24.5%)

67 (9.7%)

259 (40.8%)

Other

9 (0.7%)

4 (0.6%)

5 (0.8%)

Deployment

896 (66.7%)

484 (70.0%)

411 (64.6%)

4.43, .035

Number of Deployments

1.37 (1.50)

1.62 (1.68)

1.10 (1.21)

6.49, .000

Number of Months

17.86 (12.67)

19.90 (13.48)

15.32 (10.85)

5.51, .000

Combat Deployment

790 (59.5%)

435 (63.0%)

353 (55.8%)

7.26, .007

Number of Months

16.56 (11.06)

18.35 (11.84)

14.42 (9.62)

5.01, .000

InjuriesA

181 (23.4%)

106 (24.9%)

75 (21.6%)

1.23, .268

Combat Experiences Scale

28.22 (12.16)

32.30 (13.53)

23.31 (7.85)

11.06, .000

APercentages

are of those who reported yes to a combat deployment

Table 2 shows physical and mental health variables by gender. Multivariable
analyses controlling for sociodemographic and military characteristics that differed by
gender (i.e., age, sexual orientation, marital status, employment status, time in service,
branch of service, and combat deployment history), revealed that women relative to men,
were significantly more likely to be diagnosed with eating disorders, depression, and
anxiety, and less likely to screen positive for nicotine use and hazardous drinking.
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Table 2. Physical and Mental Health Characteristics of West Point Graduates by Gender
Total

Male

Female

Bivariate

Multivariable Analysis

Graduates

Graduates

Analysis

Reference category: men

Raw

Raw

Raw

χ2, p

OR, (95% CI)

Wald, p

frequency (%)

frequency (%)

frequency (%)

Current Anxiety (GAD-2)

115 (9.6%)

45 (7.2%)

70 (12.2%)

8.28, .004

1.47 (0.93-2.32)

2.73, .099

Current Depression

80 (6.7%)

39 (6.3%)

41 (7.1%)

0.35, .557

Current PTSD (PCL)

41 (3.6%)

15 (2.5%)

26 (4.7%)

3.85, .050

0.83 (0.48-1.43)

0.44, .505

Lifetime PTSD (PCL)

143 (12.5%)

54 (9.1%)

89 (16.1%)

12.56, .000

1.34 (0.87-2.07)

1.79, .181

Hazardous Drinking

244 (20.3%)

163 (26.2%)

81 (14.0%)

27.80, .000

0.42 (0.30-0.60)

23.13, .000

162 (13.5%)

54 (8.7%)

108 (18.7%)

25.33, .000

1.99 (1.30-3.05)

9.90, .002

186 (15.5%)

69 (11.1%)

117 (20.2%)

18.94, .000

1.94 (1.32-2.86)

11.23, .001

127 (10.6%)

58 (9.3%)

69 (12.0%)

2.20, .138

1.24, (0.79-

0.89, .346

Mental Health Screenings

(PHQ-2)

(AUDIT-C)
Self-Reported Mental Health Variables
Depression (Major Depressive
Disorder)
Anxiety (General Anxiety
Disorder)
Post-Traumatic Stress Disorder
(PTSD)
Bipolar Disorder

1.93)
12 (1.0%)

2 (0.3%)

10 (1.7%)

6.01, .014

2.47x107 (0.00-

0.00, .992

)
Obsessive Compulsive

14 (1.2%)

6 (1.0%)

8 (1.4%)

0.48, .490

37 (3.1%)

20 (3.2%)

17 (3.0%)

0.08, .784

33 (2.8%)

1 (0.2%)

32 (5.5%)

32.26, .000

Disorder
Attention Deficit/Hyperactivity
Disorder
Any Eating Disorder
(Anorexia, Bulimia, Binge-

46.00 (6.08-

13.74, .000

348.22)

Eating disorder)
Alcohol Use

46 (3.8%)

27 (4.3%)

19 (3.3%)

0.89, .345

8 (0.7%)

5 (0.8%)

3 (0.5%)

0.37, .543

186 (15.5%)

122 (19.6%)

64 (11.1%)

16.90, .000

Disorder/Alcoholism
Substance Use Disorder (Nonalcohol)
Lifetime ever smoker

0.38 (0.25-0.56)

22.50, .000
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Current smoker

24 (1.8%)

15 (2.1%)

9 (1.4%)

0.12, .733

121 (9.9%)

46 (7.3%)

75 (12.8%)

10.17, .001

1.60 (0.99-2.58)

3.63, .057

365 (29.9%)

165 (26.1%)

200 (33.9%)

8.84, .003

1.65 (1.20-2.28)

9.35 .002

31 (2.6%)

14 (2.2%)

17 (2.9%)

0.58, .447

High cholesterol

337 (27.6%)

222 (35.0%)

115 (19.6%)

35.87, .000

0.54 (0.39-0.75)

13.25, .000

High blood pressure

231 (18.9%)

163 (25.8%)

68 (11.6%)

39.65, .000

0.35 (0.24-0.52)

26.93, .000

56 (4.6%)

27 (4.3%)

29 (4.9%)

0.30, .586

Diabetes

34 (2.8%)

23 (3.7%)

11 (1.9%)

3.55, .060

Migraine

171 (14.0%)

46 (7.3%)

125 (21.3%)

49.42, .000

2.97 (1.93-4.57)

24.41, .000

Chronic pain (e.g. low back

354 (29.0%)

186 (29.4%)

168 (28.6%)

0.10, .755

Irritable Bowel Syndrome

94 (7.7%)

38 (6.0%)

56 (9.5%)

5.20, .023

1.58 (0.91-2.75)

2.64, .104

Sleep disorders (ex. sleep

265 (21.7%)

165 (26.0%)

100 (17.0%)

14.50, .000

0.48 (0.33-0.70)

14.51, .000

Traumatic brain injury

79 (6.5%)

42 (6.6%)

37 (6.3%)

0.05, .820

Kidney disease

15 (1.2%)

8 (1.3%)

7 (1.2%)

0.02, .898

Liver disease

13 (1.1%)

5 (0.8%)

8 (1.4%)

0.92, .337

Cancer

83 (6.8%)

39 (6.2%)

44 (7.5%)

0.80, .371

Self-Reported Medical Conditions
Asthma, chronic bronchitis or
COPD
Arthritis (osteoarthritis)
Rheumatoid arthritis

(hypertension)
Other heart problems (e.g.,
heart attack, heart failure)

pain, fibromyalgia)

apnea, insomnia)

Suicidality and Mental Health Treatment Utilization
Previous suicide ideation

52 (4.3%)

17 (2.7%)

35 (6.0%)

7.90, .005

1.30 (0.58-2.88)

0.41, .524

Previous suicide attempt

34 (2.8%)

9 (1.4%)

25 (4.3%)

8.95, .003

2.02 (0.71-5.76)

1.74, .187

249 (20.7%)

90 (14.5%)

159 (27.4%)

30.47, .000

1.27 (0.64-2.52)

0.48, .487

422 (35.2%)

183 (29.5%)

239 (41.2%)

17.96, .000

1.32 (0.83-2.11)

1.39, .239

Lifetime mental health
treatment – medication
Lifetime mental health
treatment – counseling

Note: COPD = chronic obstructive pulmonary disease
ORs (odds ratios) for mental health conditions are adjusted for by age, marital status, sexual orientation,
employment, time in service, branch of service, and combat deployment status.
ORs for medical conditions, suicidality and mental health treatment utilization are further adjusted for by
lifetime history of any mental health disorder with a gender difference (major depressive disorder,
anxiety disorder and any eating disorder).
Conditions that differ by gender are highlighted by bold font.
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Multivariable analyses controlling for the same sociodemographic and military
characteristics and additionally controlling for any mental health condition (anxiety,
depression, and/or any eating disorder) revealed that women were significantly more
likely than men to report having been diagnosed with migraine or arthritis, and less likely
to have been diagnosed with high blood pressure, high cholesterol or sleep disorder.
Bivariate analysis revealed that female graduates were more likely than male
graduates to report a history of asthma, irritable bowel syndrome, mental health
treatment, either by therapy or medication, or have a history of suicidal ideation or
suicide attempt; however, none of these differences remained statistically significant
following multivariable analysis controlling for the same sociodemographic and military
characteristics and any mental health condition.
The West Point graduate population has lower rates than the general population
aged 29-63 as reported by the National Comorbidity Survey: Re-interview (NCS-2) of
depression in men: 8.7% vs. 14.1% men (χ2 = 12.59, p < 0.001), but not depression in
women, 18.7% vs. 20.9% women (χ2 = 1.36, p = 0.244).[133] Additionally, West Point
graduates reported higher rates than the general population of both anxiety: 11.1% vs.
6.8% men (χ2 = 12.69, p < 0.001), 20.2% vs. 10.2% women (χ2 = 42.32, p < 0.001) and
PTSD: 9.3% vs. 3.4% men (χ2 = 35.14, p < 0.001), 12.0% vs. 6.3% women (χ2 = 21.18, p
< 0.001), similar to the general veteran population.[133] Figure 5 depicts the comparison
of prevalence of mental health conditions for West Point graduates, veterans, and the
general population by gender.
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Figure 5. Mental Health Conditions Comparing West Point Graduates, Veterans, and
General Adult Population by Gender

Figure 6 depicts the comparison of prevalence of medical conditions for West
Point graduates, the general veteran population, and the general civilian population by
gender. Relative to the general adult population as reported by the Centers for Disease
Control, results of our study suggest a lower prevalence of chronic medical conditions in
West Point graduates such as diabetes: 3.7% vs. 9.9% men (χ2 = 29.90, p < 0.001), 1.9%
vs. 7.8% women (χ2 = 32.87, p < 0.001) and hypertension in women but not in men:
25.8% vs. 26.0% men (χ2 = 1.30, p = 0.252), 11.6% vs. 23.1% women (χ2 = 62.97, p <
0.001).[134]
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Figure 6. Physical Conditions Comparing West Point Graduates, Veterans, and General
Adult Population by Gender

However, arthritis is higher in West Point graduates in both genders compared to
the adult general population: 26.1% vs. 18.4% men (χ2 = 16.02, p < 0.001), 33.9% vs.
24.5% women (χ2 = 12.35, p < 0.001).[134] No statistically significant difference for
arthritis is prevalent in female graduates compared to veterans: 33.9% vs. 30.4% (χ2 =
0.006, p < 0.938), although there is a lower prevalence in male graduates than veterans:
26.1% vs. 29.5% (χ2 = 5.62, p = 0.018).[84]

4.2

Study 2: Physical Fitness
Table 3 presents physical health, activity level, and self-reported health status

variables by gender. Men were more likely to be currently overweight or obese than
women; however, the odds of ever being enrolled in the Army Weight Control Program
(AWCP) in their lifetime was 3 times more likely in women than men. The odds of
reporting an obsession with eating was 2.5 times more likely for female graduates, the
odds of ever having been on a diet were 2 times higher in female graduates, and the odds
of being on a diet in the past year were 40% higher in female than male graduates. A
majority of graduates of both sexes reported they believed their health was better or much
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better than peers of the same age and sex (men: 73.8%, women: 68.3%), with less than
10% of either sex reporting they believed their health was worse or much worse. Women
reported a greater number of days of missed work due to illness or injury in the past year
even when comparing estimated marginal means after controlling for age, marital status,
sexual orientation, employment, time in service, branch of service, and combat
deployment status (men: 13.36, women: 18.84).
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Table 3. Physical Fitness Characteristics by Gender
Male

Female

Bivariate

Multivariable Analysis

Graduates

Graduates

Analysis

Reference category: men

Mean (SD)

Mean (SD)

t or χ2, p

or n (%)

or n (%)

4.82 (27.13)

11.29

OR, (95% CI)

Wald, p

Est. Marginal means

F, p

-2.97, .003

13.36 (6.1) 18.84 (5.5)

4.17, .041

9.997, .000

28.80 (.74) 26.45 (.67)

50.59, .000

199.4, .000

1.97 (1.42-2.73)

16.61, .000

25.46, .000

0.28 (0.18 – 0.44)

29.29, .000

2.44, .015

2016 (142) 1835 (128)

7.92, .005

3.23, .001

1118 (111) 952 (101)

11.04, .001

Physical Health
Days of
Illness/Injury
ABMI
ABMI

(47.39)
28.75 (4.53)

25.90 (5.48)

Category

Underweight

2 (0.3%)

4 (0.7%)

Normal

99 (15.4%)

316 (53.1%)

Overweight

348 (54.2%)

176 (29.6%)

Obese

193 (30.1%)

99 (16.6%)

Weight change last

4.88, .087

year
Stayed about the

352 (54.8%)

310 (52.1%)

Gained weight

169 (26.3%)

189 (31.8%)

Lost weight

121 (18.8%)

96 (16.1%)

40 (6.3%)

90 (15.2%)

same

Ever enrolled
AWCP
Activity Level
Total METS

Vigorous METS

1799.5

1666.2

(953.7)

(929.5)

1009.0

874.3

(749.1)

(731.3)
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Moderate METS

368.5 (331.8)

358.0

0.49, .623

356 (49) 354 (44)

.010, .921

-1.27, .205

490 (38) 479 (42)

0.36, .551

(330.4)
Walking METS

387.9 (285.1)

410.4
(277.8)

BActivity

Level

4.90, .086

Low

97 (15.7%)

86 (14.9%)

Moderate

204 (33.0%)

226 (39.0%)

High

318 (51.4%)

267 (46.1%)

Self-rated activity level compared to

6.46, .167

same age and gender peers
Much more

112 (17.8%)

124 (21.1%)

233 (37.0%)

182 (31.0%)

Same

177 (28.1%)

182 (31.0%)

A little less

83 (13.2%)

72 (12.3%)

24 (3.8%)

27 (4.6%)

75 (11.9%)

52 (8.8%)

3.09, .079

active
A little more
active

active
Much less active
Exercise
Excessively
Self-Reported Health Status
Ever Diet

390 (61.7%)

438 (74.1%)

21.49, .000

0.51 (0.38 – 0.68)

20.34, .000

Diet past year

224 (35.6%)

251 (42.5%)

6.26, .012

0.73 (0.56 – 0.96)

4.97, .026

Obsession with

34 (5.4%)

69 (11.7%)

15.91, .000

0.39 (0.24 – 0.63)

14.45, .000

Eating Habits

3.47 (0.75)

3.76 (0.62)

-7.26, .000

3.41 (.10) 3.68 (.09)

31.26, .000

Concern with Health

4.10 (0.77)

4.24 (0.70)

-3.27, .001

3.94 (.11) 4.09 (.10)

9.00, .003

eating
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Concern with

3.74 (0.62)

3.67 (0.67)

1.67, .095

Appearance
Opinion on health

5.01, .287

Excellent

148 (23.1%)

131 (22.0%)

Very Good

252 (39.3%)

247 (41.4%)

Good

159 (24.8%)

161 (27.0%)

Fair

70 (10.9%)

52 (8.7%)

Poor

12 (1.9%)

5 (0.8%)

Health compared to same aged and gender peer
Much better than

226 (35.2%)

198 (33.3%)

Better

248 (38.6%)

208 (35.0%)

About the same

109 (17.0%)

127 (21.3%)

Worse

55 (8.6%)

50 (8.4%)

Much worse

4 (0.6%)

12 (2.0%)

9.20, .056

others

COpinion

on weight

7.80, .050

Overweight

342 (53.4%)

294 (49.3%)

Normal weight

289 (45.1%)

300 (50.3%)

Underweight

8 (1.2%)

2 (0.3%)

I don’t know

2 (0.3%)

0 (0.0%)

0.89 (0.68 – 1.16)

0.72, .397

A BMI

and BMI category calculated based on reported height and weight; multivariate analysis performed
on likelihood to be obese vs. not
B Activity level category defined based on IPAQ scoring protocol
C Multivariate analysis for Opinion on weight performed as likely to report overweight vs. not
Note: AWCP = Army Weight Control Program
ORs are adjusted for by age, marital status, sexual orientation, employment, time in service, branch of service, and
combat deployment status.
Conditions that differ by gender are highlighted by bold font.

Male graduates reported a statistically significant greater number of metabolic
equivalents of total weekly activity (men: 1799.50, women: 1666.20) and vigorous

59
activity (men: 1009.00, women: 874.30) than female graduates, although the percentage
of graduates that fell into the inactive category was not statistically different by gender,
nor was the percentage reporting they exercise excessively. A sub-group analysis was
conducted to determine if the significant difference in total and vigorous weekly physical
activity between men and women was driven by obesity status. We found that the
significant gender difference remained when looking at obese individuals alone, as shown
in Table 4. Additionally, within the obese sub-population, although married personnel
had greater obesity prevalence as compared to unmarried personnel, this difference was
non-significant for the both the group combined (men and women) and between sexes
(Table 4).
Post-hoc analysis of time in service relationships to BMI, obesity, and physical
activity in the group and by gender did not yield any significant results.
In both men and women, BMI was negatively correlated with activity level, total
METS, all METs subcategories, and concern over health and appearance. Significant
correlations were observed in women between Army Weight Control Program (AWCP)
enrollment during military service and reported total and vigorous METS. These
associations were non-significant in men. Unsurprisingly, in both men and women, how
one rated their own health was strongly associated with how one ranked their own health
vs. that of their peers (men = .759, women = .720).
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Table 4. Sub-group Analysis of Obesity, Gender, and Martial Status
Obese

Activity

Men

Women

Not Obese

Chi-square,

Activity

p

(METS)

(METS)

Men

Women

Chisquare, p

Total

1610.5 (963)

1272.8 (835)

2.90, .004

Total

1880.0 (939)

1746.2 (927)

2.17, .030

Vigorous

812.6 (760)

579.8 (630)

233.10, .006

Vigorous

1091.6 (730)

930.8 (737)

3.34, .001

Obese

Married

Not Married

Chi-square,

(or

(Single,

p

Cohabitating) Widowed,
Divorced)
All

26.7%

23.2%

0.83, 0.370

Men

32.7%

29.5%

0.23, 0.632

Women

22.9%

15.7%

2.61, 0.106

Men

Women

Activity
(METS)

Obese

Not Obese

Chi-square,
p

Activity
(METS)

Obese

Not Obese

Chisquare, p

Total

1610.5 (962)

1880.0 (939)

-3.24, .001

Total

1272.8 (835)

1746.2 (927)

-4.62,
<.001

Vigorous

812.6 (760)

1091.6 (730)

-4.36, <.001

Vigorous

579.8 (630)

930.8 (737)

-4.42,
<.001

Significant gender differences are indicated by bold font.
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4.3

Study 3: Psychological Resilience
In the full sample, West Point graduates reported experiencing an average of 3.31

[SD = 2.54; range = 0 (n=139) – 13] traumatic events in their lifetimes. The most
frequently experienced traumatic events were combat (n = 559; 41.6%), transportation
accident (n=541; 40.3%), any other (n=421; 31.3%), natural disaster (n=339; 25.2%), and
the unexpected death of someone close (n=337; 25.1%). A total of 115 (prevalence =
9.6%), 80 (6.7%), and 41 (3.6%) participants met screening criteria for current major
depression, GAD, and PTSD, respectively.
The Resilience Model
Table 5 shows the individual factors we analyzed listed by group:
sociodemographic and military characteristics, psychiatric history and treatment,
psychosocial characteristics and coping mechanisms, and West Point unique
characteristics, and the correlation 2 and p-value of the regression with the residual
resilience factor. Table 5 also lists the beta and significance for individual factors after
the four level hierarchical regression model. The R2 for the overall model was .39, with
the following breakdown by group: Model 1 (sociodemographic and military factors) R2
= 0.048; Model 2 (psychiatric history and treatment) R2 = 0.175, R2 change = 0.127;
Model 3 (psychosocial factors and coping mechanisms) R2 = 0.357, R2 change = 0.183;
Model 4 (West Point factors) R2 = 0.393, R2 change = 0.036.
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Table 5. Resilience Model for West Point Graduates
Correlation
2

p

Regression Model
Beta

t, p

-0.001

-0.043, .966

Sociodemographic & Military Characteristics
Male Sex

.005

.880

Age

.141

.000

Caucasian race/ethnicity

.001

.970

Married or Living with spouse

-.100

.001

-0.013

-0.249, .641

Heterosexual

.069

.029

-0.007

-0.249, .803

Employed Full time

.049

.132

Higher Education

.093

.003

0.031

1.150, .250

Greater Time in Service

.121

.000

0.088

3.073, .002

Combat Arms Branch

.039

.215

Combat Deployment

.017

.579

Lifetime psychiatric history

-.323

.000

-0.080

-2.153, .032

Lifetime therapy treatment

-.289

.000

-0.036

-1.071, .284

Lifetime psychiatric medication

-.332

.000

-0.084

-2.334, .020

Social Connectedness

.313

.000

0.103

3.353, .001

Purpose in Life

.487

.000

0.265

7.959, .000

Intrinsic Religiosity

.106

.001

-0.018

-0.551, .582

Psychiatric disorder & Treatment

Psychosocial Characteristics

Coping Mechanisms
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Acceptance

.134

.000

0.076

2.818, .005

Religion

.092

.003

0.052

1.611, .108

Positive Reframing

.089

.004

0.005

0.180, .857

Humor

.089

.005

0.042

1.571, .116

Active

.088

.005

0.011

0.380, .704

Emotional Support

.040

.197

Plan

.024

.435

Instrumental Support

.015

.631

Other

.031

.318

Self-blame

-.217

.000

-0.041

-1.497, .135

Substance Use

-.203

.000

-0.052

-1.889, .059

Disengagement

-.176

.000

-0.041

-1.487, .135

Venting

-.103

.001

-0.008

-0.286, .775

Denial

-.094

.003

0.021

0.770, .436

Self-Distraction

-.079

.012

-0.003

-0.111, .912

.216

.000

0.063

2.237, .026

Medical Conditions

-.178

.000

0.009

0.202, .762

Hours of Sleep

.112

.000

0.038

1.451, .147

Positive Military Experiences

.190

.000

-0.061

-2.108, .035

Negative Military Experiences

-.415

.000

-0.190

-5.821, .000

Grit

.321

.000

0.067

2.252, .025

Unique to West Point
Activity Level Compared to
Peers
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Significant Resilience Factors
A total of ten variables emerged as being independently associated with greater
resilience. These included the military variable of greater time in service; absence of
history of lifetime psychiatric condition or treatment with psychiatric medication,
protective psychosocial factors of social connectedness, purpose in life, and the coping
mechanism of acceptance; and West Point associated factors of increased activity level
compared to peers, increased grit, and fewer positive and negative military experiences,
albeit the negative experiences had a stronger impact (-0.19 for negative experiences vs. 0.06 for positive experiences. Post-hoc analysis of the negative experiences in the
military suggest that this factor is driven by the negative consequences of a “drinking
problem” (β= -.11, p<.001), “death and destruction” (β= -.10, p<.001), and “lost my good
health” (β= -.07, p=.017).
Relative importance analysis of the significant correlates of resilience revealed
that the strongest correlates of resilience were purpose in life (29.8% of relative variance
explained [RVE]), fewer negative experiences in military (20.6% RVE), social support
(9.6% RVE), and grit (9.5% RVE).
We additionally examined key predictors with a post hoc analysis by gender.
Incorporation of main effect x gender interaction terms into the regression model
revealed a significant time in service x gender interaction (beta=0.15, t=2.25, p=0.025),
with greater time in service being associated with greater resilience in women (beta=0.14,
t=3.79, p<0.001) but not men (beta=0.04, t=1.19, p=0.23); none of the other main effect x
gender interaction terms were significant, all p's > 0.08.
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5.

DISCUSSION

5.1

Study 1: Mental and Physical Health
To our knowledge, this study is the first to characterize the burden and gender

differences in long term mental and physical health outcomes of a sample of West Point
graduates. Across all age groups in the VA, women veterans have high rates of
musculoskeletal and joint disorders, resulting in decreased physical activity and weight
gain thought to contribute to endocrine and metabolic disorders.[57] These conditions as
well as mental disorders, primarily anxiety, depression and PTSD, are a significant
problem among men and women veterans and were the focus of our analysis. Our results
show gender differences in West Point graduates similar to those found in the general
population and previous veteran studies, with regard to women more likely reporting
migraines and mood disorders such as anxiety and depression,[84, 85, 135] and men
more likely reporting externalizing behaviors such as hazardous drinking and
smoking.[100]
Mental Health Conditions
The similar prevalence of depression in female graduates to the general
population differs from previous studies that have reported higher rates of depression in
female veterans than civilians, as well as higher rates of anxiety.[7] Compared to one
study, using U.S. adult population data from the Behavioral Risk Factor Surveillance
Survey, the female graduates of West Point have a significantly lower rate of depression
than female veterans: 18.7% vs. 27.4% (χ2 = 20.12, p < 0.001), but not a statistically
different rate of anxiety than female veterans: 20.2% vs. 19.5%, (χ2 = 0.18, p = 0.672).[7]
Male graduates of West Point similarly have a significantly lower rate of depression than
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male veterans: 8.7% vs. 13.9% (χ2 = 13.41, p < 0.001), but not a statistically different rate
of anxiety than male veterans: 11.1% vs. 11.4%, (χ2 = 0.02, p = 0.883).[57] Thus, our
results show West Point graduates have similar prevalence of depression to civilians, but
less than veterans, and similar prevalence of anxiety to veterans, greater than civilians. It
is possible that the factors of higher education level and socioeconomic status for West
Point graduates are protective for depression, but not anxiety when compared to the
general veteran population.
In veteran populations, women tend to have a lower rate of PTSD than men,[135,
136] which was not observed in this study. Women in the general population have a
higher rate of PTSD than men, mainly due to a higher rate of sexual assault, a known risk
for PTSD.[137, 138] It is possible the West Point graduate population is more similar to
the general population than the general veteran population in PTSD rates, however, one
study of NHRVS data using the PCL scale actually did show higher rates of lifetime
PTSD for screening in female veterans than male veterans.[84] Rates in our study using
PCL screening had higher rates of lifetime PTSD in male West Point graduates than male
veterans: lifetime PTSD in men: 9.1% vs. 6.8% (χ2 = 15.06, p < 0.001), and comparable
lifetime PTSD rates in female West Point graduates and female veterans: 16.1% vs.
19.4% (χ2 = 0.17, p = 0.684).[84] This may be due to a higher combat exposure in this
male graduate population than the general veteran population. The lack of consensus in
veteran studies of gender differences regarding PTSD highlights the importance of a
well-defined population and potential differences between veteran cohorts, whether by
age, combat exposure, or other trauma exposure factors. Further research is needed to
determine risk and protective factors associated with PTSD in West Point graduates.
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Mental and behavioral health disorders are often studied in the military
population, and the Veterans Health Administration has integrated mental health services
with primary care since 2007 to improve screening and detection of mental illness.[136]
However, given the majority of veterans, particularly female veterans, are not likely to
receive their care in the VA, recognizing and understanding the burden of mental health
illness in veterans, particularly anxiety, depression, PTSD, and substance abuse, is key to
screening and treatment in all primary care settings.
Physical Health Conditions
Overall, female veterans have higher rates than the general population of medical
conditions such as high cholesterol, cancer, and arthritis, with equivalent rates of diabetes
and hypertension.[7, 84] According to our study, female West Point graduates have lower
rates of diabetes and hypertension than both the veteran and general population, and
similar rates to the general population of high cholesterol and cancer lower than the
veteran population, with only the rate of arthritis mirroring the veteran population higher
than the general population.
Male veterans compared to the general population have higher rates of medical
conditions such as diabetes, hypertension, high cholesterol, cancer, and arthritis.[84, 139]
According to our study, male West Point graduates have lower rates than veterans of all
of these medical conditions, with additionally lower rates of diabetes than the general
population, but higher rates of high cholesterol and arthritis than the general population.
Thus, with lower rates of these medical conditions, results of the study suggest
that West Point graduates represent a physically healthier subset of the veteran
population, and both genders additionally have lower rates of diabetes than the adult
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general population, but higher rates of arthritis. These findings are likely due to the
emphasis on physical fitness and physical requirements of a military occupation. Arthritis
and chronic pain is a particularly well-known and studied physical health burden in
veterans, with female veterans at increased risk for musculoskeletal injuries and arthritis
than males,[57, 84] which we also found in this population of Army officers. The
additional protective factors of higher education and socioeconomic status leading to
officers having less physical occupations than enlisted soldiers appeared to have an effect
on male West Point graduates compared to the male veteran population but this was not
protective for female West Point graduates compared to the general female veteran
population. Thus, we performed additional analysis to look at the impact of time in
service on physical fitness and health outcomes.

5.2

Study 2: Physical Fitness
The current study sought to shed light on differences between male and female

West Point graduates with regards to long-term health and physical fitness outcomes.
Although we noted higher reported activity level (total and vigorous METS) among male
graduates, interestingly, a greater proportion of men were classified as overweight or
obese as compared to women based on BMI calculations. Additionally, men were more
likely to underestimate overweight status via self-report whereas women slightly
overestimated the same. We observed significant associations between reported activity
levels (METS) and subjective rating of health and fitness. Unsurprisingly, women were
more concerned than men with appearance, diet and health.
In general, greater physical activity has been associated with male sex, younger
age, and lower BMI.[140] For example, Bauman et al. conducted a survey of physical
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activity in 20 international countries using the IPAQ short form and found that on
average, men were more active than women.[141] However, a consistent finding was
increased frequency of age-related decline in physical activity in men compared to
women among those survey respondents reporting “high” physical activity levels. We
similarly found a slightly negative correlation between age and vigorous activity in men
(r = -.106, p = .008) but not in women (r = -.021, p = .611). In addition, the differences in
total and vigorous METS observed in the present investigation may reflect gender
differences in activity preference or socio-cultural factors influencing exercise
participation.[142] Our hypothesis that female graduates would have a higher level of
physical activity than male graduates was not supported. Although since we did see a
correlation in increased age and decreased activity in men it may be our cohort was too
young to bear out this difference than previous studies showing men as more physically
active than women.[140, 141] This hypothesis was partially based on a higher percentage
of female cadets participating in Division 1 athletics than male cadets while at West Point
as well as anecdotes from reunions of visible differences in body habitus, but this may be
due to female graduates staying in better shape through diet as opposed to physical
activity.
Thus interestingly, although men reported higher physical activity, we observed
significantly higher BMI in men compared to women (men: 28.75, women: 25.90, 2 =
9.98, p = .000). In the present investigation, 30.1% of male survey respondents were
categorized as obese, a proportion close to the obesity rate for the U.S. adult population
(33.8%), while only 16.6% of women were categorized as obese. This gender difference
in obesity rates are in line with prior research findings. For example, in their study of
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obesity prevalence among U.S. military and veterans, Rush et al. reported obesity rates of
35% and 26% in male and female veterans, respectively.[143] Similar findings were
reported by McDaniel et al. in their study of regional differences in BMI and physical
activity among U.S. veterans, in which 33.4% of men and 22.8% of women were
classified as obese.[144]
Similarly, McDaniel et al., observed higher obesity rates in men despite
comparable physical activity rates in both sexes.[144] Prior research among military and
veteran populations assessed prevalence and trends in overweight and obesity over a 13year period in Active Duty (AD) populations.[145] The researchers found that age and
sex were the greatest predictors of obesity risk, while physical activity was not predictive
of either overweight or obesity risk. Specifically, although women showed the greatest
increase in overweight over the assessed period, men aged 36 or older had the highest
overweight risks. Dada et al. also reported significant associations between BMI, sex and
age in military operational units.[146]
We noted gender differences in self-reported bodyweight vs. calculated BMI: men
tended to under-report overweight status, whereas women slightly over-reported the
same. 45.1% of men reported having normal weight, whereas 53.4% of men reported that
they were overweight, compared to 84.3% of male survey respondents with a calculated
BMI of overweight (54.2%) or obese (30.1%). 50.3% of women reported normal weight,
and 49.3% reported that they were overweight, whereas BMI calculations classified
46.2% of women as overweight (29.6%) or obese (16.6%). The discrepancy between selfreported bodyweight vs. calculated BMI figures is not entirely surprising, as prior
research has shown bias in self-reported measures of physical activity and body
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weight.[141, 147] Martin et al. found that both sexes tend to slightly over-report Army
Physical Fitness (APFT) performance, although self-reported data did not differ
statistically from actual recorded values.[147] Meanwhile, Tucker et al. found that
approximately 50% of male and female survey respondents reported having met
recommended physical activity guidelines, whereas accelerometry data of these same
individuals showed only 9.5% of men and 7% of women met physical activity
recommendations.[148]
Research literature suggests that aside from physical inactivity, factors such as
genetics, diet, lifestyle, social support, cultural factors, and stress levels may affect
overweight and obesity prevalence.[149] These factors affect men and women
differently.[142] For example, in the present investigation, BMI was negatively
correlated with physical activity, concern with appearance, and hours of sleep in men,
whereas only the first two associations held true for women. Women were more likely to
have ever been on a diet (women: 74.1%, men: 61.7%) and a greater percentage of
women reported having been on a diet within the past year (women: 42.5%, men:
35.6%). Furthermore, women reported higher rates of Army Weight Control Program
(AWCP) enrollment than men (women: 15.2%, men: 6.3%). The Army Weight Control
Program is a regulation mandated program for soldiers not meeting body weight and fat
percentage goals by age and gender that involves soldiers being counseled, flagged and
deemed not eligible for favorable actions (promotions, leave, passes, awards, etc.), and
requires progress towards the goal body weight standard within certain timeframes or else
result in separation from the Army.[150] In both sexes, AWCP enrollment was negatively
correlated with BMI; however, positive correlations with AWCP enrollment and physical
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activity (METS) were only observed in women. One might theorize that among women,
AWCP participation during military service may have had a more profound influence on
physical activity, dietary habits and body image.[88, 151] Overall, women expressed
greater concern with diet and health than men, findings which have support in the
research literature.[142]
Our study results suggest that overweight and obesity prevalence are a concern for
West Point graduates as they are for the greater military and veteran populations.
Although men reported significantly higher rates of physical activity than women; a
major finding was higher BMI in men. These findings suggest that men may be at greater
risk for increased BMI; however, may also be attributed to tendency to over-report
activity level or could reflect the influence of LBM. Obesity prevalence in the current
investigation was in line with prior research data in military and veteran populations,
although women’s obesity rates were slightly lower than previously reported figures.
Lower obesity rates in women may reflect increased concern with appearance and
propensity to diet among female West Point graduates or may reflect a fitter study cohort
as compared to the general military and veteran populations.

5.3

Study 3: Psychological Resilience
We examined the correlates of psychological resilience in a representative sample

of post-Vietnam era West Point graduates starting from the integration of women into the
academy. With our unique ability to access a previously unstudied population of West
Point graduates and build on the two studies conducted by Duckworth and colleagues, we
sought to determine the role of grit, as well as other protective factors, in predicting
psychological resilience after graduation from West Point. By conducting this study, we
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incrementally advanced Duckworth’s work in confirming the correlation between grit and
resilience even later in life, but also highlighted new findings such as purpose in life
emerging as the strongest factor linked to resilience, not grit. This perhaps suggests that
as West Point graduates get older, different factors may emerge to bolster mental health
outcomes.
Thus, it is important to note that psychological resilience is a multi-faceted
construct that has many different components. Also of note in our study, we found that
the greatest contributors to psychological resilience in both males and females were
purpose in life, fewer negative experiences in the military, social support, and grit, and
additionally greater time in service for females.
Purpose in life has previously been found to be related to improved quality of life
in older U.S. veterans,[152] associated with self-reported resilience in older adults,[80] as
well as a protective factor for incident instrumental activities of daily living (IADL) (food
prep, med adherence) in veterans.[49] Purpose in life might be the underlying factor that
leads to developing other protective factors like being motivated to engage in physical
activity or social interactions.[49] Finally, purpose in life has been found to mitigate
development of physical disability in aging veteran populations, which along with our
study suggest the need for future research on interventions to promote purpose in life.
This may include use of logotherapy as a therapy modality and/or integrating a focus on
enhancing meaning and purpose through traditional therapy for high risk or vulnerable
populations exposed to trauma or stress. In the West Point graduate population,
promoting opportunities to maintain connection to the cadet or graduate community, and
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encouraging ways to continue a lifetime of service in their communities also may
promote long-term resilience.
Elder and Clipp (1989) introduced the concept that military service provides both
subjective positive and negative experiences that influence veterans’ mental health later
in life.[123] Elder and Clipp’s Desirable and Undesirable Effects of Military Service
Scale was also used by Aldwin and Spiro (1994) who found that 15% of the variance of
PTSD symptoms in their sample could be perceptions of desirable and undesirable
military experiences: those with higher ratings of negative experiences reported more
PTSD symptoms later in life while those with higher ratings of positive experiences
reported fewer.[153] A more recent study of veterans[154] similarly found that
undesirable effects of military service predicted significantly higher odds of current
suicide ideation and mental health disorders, also using a cumulative count of Elder and
Clipp’s scale. Our study additionally contributes the post-hoc analysis of which particular
experiences are the greatest contributing factors: drinking problems, death and
destruction, and worsening physical health. Since these studies, including ours, cannot
infer causality, it is unknown whether the perceptions are influenced by current mental
health difficulties or if those endorsing more negative effects are also prone to
maladaptive perceptions across other aspects of their lives (e.g. relationships, finances,
health) and may have underlying psychopathology.[154] The worsening physical health
emerging as a contributing factor supports the idea that maladaptive perceptions may be
consistent across the lifespan, and the contributing factor of endorsing death and
destruction suggests that those who endorsed greater negative experiences in the military
may have also experienced more traumatic stress and combat exposure, even though
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combat deployment as a dichotomous variable did not emerge in this study as associated
with less resilience.
Positive social support also affects the stress response by stimulating the release
of oxytocin, which has anxiolytic effects and attenuates stress-inducing signals.[74]
Social support is associated with resilience through a variety of behaviors including
increased self-esteem, using active coping strategies, enhanced sense of control,
evaluating potentially stressful events as less threatening, and being motivated to adopt
healthy and reduce risky behaviors.[8] The NHRVS found both greater social
connectedness and purpose in life were independently associated with greater post
traumatic growth, or resilience.[155] Other studies have shown that women, are more
likely than men to use social support for coping and dealing with distress,[46, 96] but
post hoc analysis in our study did not identify gender differences or significant
differences in the type of support that is sought, that is – whether it be from family,
friends, or a significant other, suggesting that the absence of isolation has greater
importance than the type of social contact in this population.
Our study was unique in its approach to looking at resilience as a continuum
rather than dichotomy, which allowed us to infer characteristics that explain over 39% of
our model. We confirmed the association between resilience and grit, with a Pearson
correlation coefficient of .321 (p<.001) using the Grit-S scale and our calculated
resilience residual, which had not yet been done in previous studies.
Finally, greater time in service was associated with greater resilience in women
only. This is perhaps a result of vulnerabilities from leaving military service that are
inherent to women only, as opposed to a protective factor conferred by further military
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service. The reasons why women are more likely to leave the service than men focus on
family obligations, such as having children. Driven, gritty women who obtain training
and education by attending West Point then no longer work or fill the role of a military
officer may become more vulnerable to mental health issues later in life. This is perhaps
due to a loss of purpose in life or career goals, whereas men who leave the military are
more often pursuing a different career. Female veterans have also reported difficulty
integrating into the civilian workforce due to differences in dress, behavior (posture,
assertiveness), identity issues, and disconnection,[156] which adds increased stress over
time that may confer a greater mental health vulnerability in the long-term than the men
who leave the military to enter the civilian workforce. Policy changes that encourage and
support women to remain in the service during and after childbirth, especially in dual
military couples, may retain more women in service. Efforts to support smooth transition
into civilian careers particularly targeting women and unique challenges they may face
may also help target this vulnerability.
Our study analyzed factors that predict psychological resilience, however there
are opportunities to further analyze the relationship between resilience and physical
health outcomes in this population. For example, a study of 60-96 year old U.S. veterans
looking at successful aging defining quality of life as a combination of physical, mental,
cognitive, and social functioning found protective psychosocial characteristics of
resilience and purpose in life were most strongly positively related to positive
scores.[152] Another study related higher quality of life to high positive self-esteem
scores,[157] additional measures we collected but have not yet studied. Understanding
the relationship between resilience and physical health may help further elucidate what
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factors may help to maintain mental and physical health functioning in West Point
graduates, as well as further investigate resilience and health outcomes in West Point,
other veteran and civilian populations.

5.4

Limitations
Limitations of our study include using self-report measures that can introduce

recall bias. The sample population reflects a subset of West Point graduates who may
have greater engagement with the West Point AOG and alumni support networks, which
may indirectly contribute to increased social connectedness and health status.
The response rate of less than 20% was less than desired and may be considered a
limitation, although efforts were made to ensure it was a representative sample. Those
graduates who could not be contacted by AOG (n=5,634 or 18%) include not only those
who are deceased, but also those for whom the AOG does not have an email address
available or those who requested not to be emailed. This may potentially be due to
solicitation being part of the mission of the AOG, the primary private organization
authorized to raise private funds on behalf of USMA, but also may identify those with a
negative relationship to or experiences with the Army or West Point who are selfselecting not to participate. This may result in underreporting prevalence estimates of
physical and mental health conditions within the population.
In building our resiliency model, we did not evaluate frequency or severity of
each reported traumatic event, which may impact an individual’s psychological response,
but we did attempt to build a model improving upon the method of a simple count of
lifetime traumas by incorporating each individual trauma type and worst trauma
experienced into the composite. Also, by basing our resilience measure on current
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psychological symptoms, it is also not clear if the significant resiliency factors would be
the same if other measures such as functioning status were used instead. Additionally, we
cannot establish causal association in the cross-sectional design of study, so for example
it is unclear if someone’s resilience drives their social connectedness or vice versa.
Finally, the use of BMI as a measure to infer obesity has limitations. Although
BMI is widely used as a field-expedient means to estimate body fat, it does not account
for lean body mass (LBM). As noted by Reyes-Guzman,[145] it is possible that
individuals with high LBM and normal or low body fat percentage are classified in higher
BMI categories. As an example, Dada et al. found that higher BMI was associated with
improved performance of occupational tasks requiring strength and power,[146]
arguably a reflection of greater LBM. In the present investigation, it is thus possible that
LBM may have influenced the gender differences we observed in calculated BMI.

6.

CONCLUSION
A significant strength of this study was access to a unique sample of highly-

trained West Point graduates, previously only studied as a cohort while at the Academy at
a young age. We are not aware of any previous studies that have looked at this population
to assess physical, mental health, or resilience factors later in life, even despite the
significant representation of West Point graduates in Army senior leadership roles and
positions of leadership within the country’s government and businesses.
Results of this exploratory study suggest that West Point graduates are healthier
than the general civilian and veteran populations with the exception of higher rates of
anxiety, PTSD and arthritis than the general population but lower than (arthritis in males)
or equal to veterans, and with similar gender differences in risk. Consistent with studies
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of general civilian and veteran populations,[84-86, 90, 158] results of the current study
suggest higher rates of cardiovascular and sleep disorders, hazardous drinking, and
nicotine use in male than female West Point graduates and higher rates of mood and
anxiety disorders, and stress and inflammatory conditions (i.e. arthritis and migraines) in
female than male West Point graduates. This study highlights areas for future research to
elucidate gender-specific biopsychosocial factors that may contribute to risk of certain
disorders in this population, and which may help guide training or education at West
Point to mitigate negative health outcomes.
In addition to numerous demographic and socioeconomic factors that are
associated with psychological resilience, our study found a number of modifiable factors
associated with resilience. The fact that there is psychological variation even within this
unique population assumed to be resilient with high education level, training, and grit,
can likely be extrapolated to other higher educated, leaders in executive roles with further
study. Interventions that could be promoted as a result of our study in high risk or
vulnerable populations exposed to trauma or stress, include using logotherapy as a
therapy modality and/or integrating a focus on enhancing meaning and purpose in life in
traditional therapy. Teaching and promoting adaptive forms of coping, particularly
acceptance can be another focus of therapy. Finally, outside the psychiatric realm,
promoting social support and physical activity, as well as aggressively screening for risky
drinking behaviors will also likely help promote resilience. Ultimately, this study may
help to inform prevention and treatment efforts designed to promote resilience in West
Point graduates over the long-term and may also help to maintain high mental health
functioning in West Point graduates.
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